Studies in the Walden inversion. A. The relative configuration of ethyl D-lactate and dextrorotatory ethyl O-chloropropionate. B. The molecular dissymmetry of sulphinates, chlorosulphinates, and mixed sulphites. by Gerrard, William.
STUDIES I N T H E  WALDEN INVERSION.
THE.RELATIVE CONFIGURATION OF ETHYL D-LACTATS 
AND DEXTROROTATORY ETHYL o~CHLOROBROPIONATE»
THE MOLECULAR DISSYMMETRY OP SULPHINATES, 
CHLQROSULPHINATES, AND MIXED SULPHITES,
A THESIS 
submitted to the 
UNIVERSITY OP LONDON
for the
DEGREE of DOCTOR of PHILOSOPHY.
■by
WILLIAM GERHARD , MSo.,(London) A.I.C.
f \
/ /  (i "\x. October, 1952*
ProQuest Number: 10804712
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 10804712
Published by ProQuest LLC(2018). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
a B T H it C T o f TilT-fXr to  be o u tf it te d  
fo r  the SilHHK o f DOCTfK o f K£Ii4Th}.fBT In  CUT Xf'fEY 
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C-V V .A
£ ' 4i-i r-i
e f i r n  ■• i f  t b t  b b b t t  -• • i . / : . -
" t / c r T r  ■'
4* The K e la tive  Oonfiguraticm o f e th y l d-haetate
a n d  o e x t r o F o fa to i^  f t f c y l  o - c h lo i^ p ro p io a s a ie *
B* Tfce holocul&r *Jis&gmmetv% o f *>• VolaenesuIphln-
&tes# f>VXpMtesf m d  ChloraeuXohinates*
4ei experimental fc&s been m&d® of the inter­
actions of (a} phosphorus pen t&chloride,ib) phosphorus 
pent&bro&l&ef &nd ie) IhlonyX chloride on optically. act­
ive ethyl lactate in the presence of tertiary bases*
O p tic a lly  ac tive  ethyl. orp-tolueneeulphinoxypro~ 
pionate has been prepared and i t s  in te ra c t ions with 
ch lo rin e , bromine, and ifpoehlorous acid are described* 
TihyX d ^ c ^ c h lo ro e u lp M n o x y p ro p io n a te  has boon 
prepared and i t s  decomposition in  the presence and ab­
sence o f pyrid ine if- described*
The above interactions one &lso the interaction 
o f o p t ic a lly  active e t lp l  a-i>*toluenes?*iphon^^propionfetc 
and certain mih&ii ■ ■•'■ metal salts are difcussed from the 
point of view of the falden inversion. Tlo- definite fora*
uX&lloB o f this probable fa&eh&nXm. o f these in te raction s  
is mitefeptedffeiiii it is concluded that ethyl d(*)~laet&ie 
is eoafigur^tivciy related to dextrorotatory ethyl €*• 
e h X o ro p ro p io n & te *
The asymsetry of the sulphur atoa in ethyl <*-p- 
tolueneruIpMnaxypropionaie# ethyl o-chloromiiphinoxy- 
propitiate, ua& ethyl laetyl fr-emyl eulphite is dlreusfe­
ed , end the remits of the fractional distillation of 
these compounds ore given*
Tie m r k  4#soFi!aea in tilm lieiii esjrriei 
out &t Tal^tsahfcie tm it r
r u ^ r ^ l i lo a  o f  lar* f  * t m 4  Tr» la* >--iUX*l 
w icm  th e  f i t t e r  % tm k $  fo r -  i i e t F  l & i o r * $ t
sru  1 # a r l ^ *
*
Z* Ti*:m & id e a t io n  o f iho tig n  o f  ro ta to r#  
gOTO* of to® e&Xort&$ tosi oiho: < logon 3® F i v & l l r m  
hy the t»ts:r@eiie!i of etlsjX ^^*g*toXaei>.e* 
fe'ltli the alkali feltt of its 
log til feOlti fe&I *ith ast^tifus hhgoog&iioto &i,ul
*%«*>*«. ■** sefv *m» »<m-n# -v*r *• -*» w. «#» *» V'; ^  go t i
II# I m  e eoaoictorstilon of tLt olgn of rotatory 
^'itr of t t I i4 e* htmtiOa* &10S othgl 
obtaiaol hg the i&tometlajt of etligl
with ehtoriBS^ fcrosuxs#* feat
h^gocl-lorous «ol4*
1 1 1* ■ Frtio a canolclcg'otlon of too s ip of rot*torjf
,o«o of the chiariio omi feromlot ofeiJlA^t tg the
l0 ior^€tl€^i of oil'; 1 JKlsct^i# with the ftittnoiao^iao 
th« |;,S¥it^ l?FO0 l^l Of In the grtoonoe
m f  toe® ® * gf*»3J
iv# fros u? eaSiSlhoo^lloii o;f the $ign of rot*to 
gower of tiv& chldri^e otiolhet rtg the toeoogoottton 
of oii'gX cl*c^ohloovO0 lgi4 i^ c^ Kg-prwO.co#oiii in ih@
kt%m & i d e m  H o n of t. o I n f M m c o  of I k e  
p e l m i i y  o f  i f o  o u b s t i t t t o a ts  on  to o  o o fg U liu f^  & o t  
ilio olgo of r e t a i l m  of ®%Lyl m i m t y l  d<%riv&tiv&£«
l-w,,—  I - ., .4 rr r * *»**■«» *>«* **"*—
Iff' ■.,- ;r- \'v •;••...■; •••*’• • > *'
% &  r e m k e k i m  m 4  oattririfclicm of .lusfcio os if* 
ffeo liotoo^etios eU.;gi i^c^r^ooloooe&ol-*
progtoaoto & n & ' i k i o m e m i B  
£gHco?mteft e©le!i:iOOg^Ei4 o* — *■**•■<* «—  —  o > o £
k k ® proporsiloo &rs4 r^oeilimt of eifegi il*»a^p^loi» 
a.enooaloi;iftoig7;moploao$&* ----- ,;:p*» v,3
ftos iBtor^ction of p ) & m & k & t n n  p - m i t m k lo^!o.o nod 
0€st«li2^id6 s,n<s 0 i $ i $ l in tho presooieo
o f  i e r t l u r g  h & B m
Tie loloOfe-OtiQO of iluoigfl oflooida oof olioi 
is tot p e e e m c e  of tertt&r^ 
rpo ^ropor&t to>5 ^ r , - i reocrldote of oof-gX 4~^cX*Xoh>*
•tofvnf •*».*■»  ^  ^  ^' -f
T;ho &?j t e r & k n o t io n  o f  $ % T & c k . o r % ~ i f > i y i
*
l& O & e r le  X a O iic  o f f e r e d  t hm £ t r $ %
tis C&0B Uti which. the ocserved ua&ber of Isomeric eufest&R**
e e s  e xce e d e d  tfc© s t r u c t u r a l  p o e c i f e l i l i i e s #  & r e s u l t  o f
h is  ver#  re & re llh f  experim ents en th e  lu e t ic  * c id e » $ ls lle * -  
w&s s id e  t o  w e lcom e a nd  s p o n s o r ,  w i t h  g r ^ & f  e n tfe u s is e g ,
the conception of the es^Meiric e&rhcm *toi5 put t o r m r d
t j  V m * t  E o f t  sax & lm M X* -
AeeerdXiut to Vmk*% Hoff , there proceeds frd^  the
earhcm at-os is the eompowid CB m  m xkm m force, which
h-
te&ds to drive too four croups attached to it me far sssgr 
from each other &*> posflhXe, thus causing a tetrahedrai 
orient®tion,* if all the groups are dissimilar, sn t r m g r  
ular ttttrefeedrcm will result, end concomitantly, second 
order will disappear, and such an armngeaeat will
exist ss <&}eet and its lion^ etiperpog&hle mirror image#
when for instance the h g & m xy l group of an optically 
active ^fcydr&x$~8Ctd is replaced %  a chlorine atom, it 
doss not folio* necesesrily that the entering eion will 
tafee up the position vacated by the retiring group* fhat 
a reamtagemont ray tafee place was de^onetruted for the 
first iisa Xy.s&Xdim (her., 18^ €, 22, 133) who succeeded 
In realising the following optical cycles
l - i
I;’ CXf i;
t Cb C '.r i :
I n  m  optical epele it eait be seen thvi on inversion 
o f  configuration b&e t&kea place after two su b stitu tion  
reset ions have. occurred# Owing to t be fbet th&t a change in 
the sign of rotation uses not iieceeearilp' indie ate a change 
in c • nTigUttsticn* the gitjblea arises, daring o t l c t  o f the tv 
reactions dote the inversion occur4/
a her© too nvta lin&c of appreecbi to td e eolation 
of thin prabbasi.
i» the da term ilia tiofi of the relative configuration of the 
parent compound end lit derivetAvc Ip & aerating of 
evi&cBea obtained ip ear lour phpsico^chenical no t ho do * 
u n d
2f the aiapnaeing; of a cixnge of eanfigu ration or of & non 
invvreian fear v cvrxiaer^ilan cf the rechanirao of the 
chcxie.., 1 lev., el ion. invd les t*
r 'ho greet lepei-tvpoe of tv - ‘ SHm-o&enon o f the Vplaen 
Ih v e p o io ix  l e t  le a n  i:deopn ieec f ?g ?wrw p ro m in e n t e h e e iv te  ? 
are her led to race irillirni cTvorinrxt^l aort am! to oncli.
gpeculation to Vm mechanism a t the process* Kieeher 
i re£*#150a#3 | f 2 h fy  considered th b t f t ills  discovery is  the- 
s o rt rurpideiro:;: observation in toe f ie ld  o f o p tic *11; u c tiv  
encau.nces& nines the fundamental lnve *tig&  tions o f Pasteur* 
p re m l ;  lid In  1J1J, demoted 14 f- p re s id rn ti& l address to the 
Chei&icui to c io ty  e n t ire ly  to a resarfcrtiXj c o l l e t *  &n-d U>~ 
spiring- review o f the crir#mtg**whlcfe tod hem  curried  
out on the d M o n  inversion  up to th a t t i e * f ami o f ilia  
theories involrod*
2 * i-'roia £ C a n d  aeration g£ tbs --Ict o£ Sgtatgry Power
M . M e . iM Z Z M S  JE &  S IM S  M M a S S  ^ y i v & t l y e a  t f b t s ln e a
V.v tho Interaction o f  K U v r l a-ofr-g-tetamesa 1 1ih tm o x g -
a s s l 2 a s l £ ~ « l i a  1 m  J J M i i  2 s l$ s  S O M  H a lo g e n  A e is 6
i£i ./■Q-te.sfftKa TMosgMfUttc e M  y<?t»i»slua fsleao- 
cyeRiao. 
(1 ) -SaSliSS M l S B i S S  1 2  £ & S $ £ lM i  M B  m c h m t m  of
I t s  1 U  4_C 1M£ES,I,0Q*
fMip attempts h$yt Imtm to threw l ig h t  <m t ie
rel&tire cantlgur&%lm of & putmt ©olecsle. and its rut- 
eiiVatloa product tp & of lb# -possible »;ecfc«*
of the reaction -With tlm increase in Itiow-
ledg# of orgcrtie reactions, the conviction has gaisad 
ground that addition gmz®£®n sub&titutica* To account for 
t-|ie existtnee of gr^clr* is te radiate a331ties ccrapouade, 
i&Ttfetig&tors have postulated t-he- existence of special v©X~ 
e n c y  o r  e f f l i i X t p  f o r c e  a .
(A8 ft»iesu1 3 H »  Jit* 1J2 j s u g g e s te d  that the
■ **
sub&titue&t tctocue loose Ip cttcol,ed to tbo rcsctent &ole- 
cule before tie retiring group- left; so ih&* %hmi the latter 
aid icsvc, the substituent coul£ either tafee its pl&ee
2without. inversioxi* or could tale tk© place of one of the 
other groups which saved into the position vacated t# the 
r e t i r i n g  g ro u p t  &n& th u s  ca u se  th e  s n b t i i i t u i i o n  t o  o c c u r  
with inversion* ir&t conditions or- fcttfce&aeat stusi he- ful­
filled for the one or* ike other i^uiu^ngerseni to i&he 
p la c e *  h i t c h e r  c o u ld  n o t  s ta te *
feeing more at tea tier* to the Bp&ti&X p o s it io n  o f the 
attached substituent* lemer jy~* cot} gave a
more .logical indication of the neeeits&i^  conditions for an 
Inversion to oecar* he cshoi^red. that if ih© substituent 
b m & m  a t ta c h e d  t o  aicg?- o f  th e  th r o e  fa c o o ,  d h d f fC X *B 0X # 
contiguous to the retiring group X# In too tetrahedral 
soZeeul##than t&s replacement will fake pJUtcs without con- 
figurative dmnge; whilst If fttt&cteent occurs at the opsd* 
site face, kgc* then inversion will occur* dot here the 
reference is nereis shifted* kk&i is it that determines 
whether tie ©f t&cJmeni will tak« place at the opposite or 
a t  a c o n t ig u o u s  fa c e ?
v&daser i£b^ *dsSJ&* * »«%&■*• I004J
emphasised the neccssitj* for asramlng. the formation of in­
termediate cossplexcs In order to preserve continuous ssy&» 
nctrj; for ho considered that if oni^ three group© were 
left attached to the ss^^ietric carbon ©tom* these groups 
would swing into the same plane with the carbon stoss and 
give rise to racemisation* He suggested that the replace­
ment -‘>f chlorine t$ the hpdrokfl g roup occurred In the
3folxdsi&& rbe &.Vm of its? fcj&rox^X &tou$
cmm XooeeJL? *tt&efee£ tv  i a i i  tl.e  sfeiorts© and t ie  e&sfesa
tlsen th® $ t t e e t e t  tet##-an ti«t e®.rta^ grid %hm osg-g?tm ®izm-M
stronger, ®.kiX&t tfe«t t t&  efclori&e
m d  trie c&rbm «%mi feeeftsu* itilei' «i*4 w0SK.tr ustiil e » -  
o ie tx s  %mmrmm% m m m m a *  tuo fe  a ■$&%#%.&& wmilX. s a t  is **
ira iw #  '& € « I X | r m r s t iw  efe&isir:®* c b  t m  ® tfc # r i-sM i s  e s fs s id *  
«?e& itst ©liter exi&» cm .m a mn in  thm to l lm iM g
«ss|u
Xwrw tv® ^ feieriiae *«* mmdxi&Xi^ ttitiv$r«im tn m  tfce f^iere 
#f &tt'£m%Xc*& uf %1m  cmpktm, &tos& ey the ^iiwr oKtisssg m &  
m ridm kilii- the eifesr i i r w  group® l$&4®4 Uf met In  & plsm# 
ss tie eepsrslfe regies free for tfe« m t t m ^ M m t of
Us® iiirm&yl group* it is £0® tls&t t&ts uiew Of
tie pt tie sms id ie wr^t eos^l^te if
it w®*4® defleiielp atsisd %k&.% tie #f tfe® Ib-gr#*
r o x # I  e ro u g  toofe p l& e e  tm fn r e  t h a  c f i l ^ r | . »  m ta * bm&s&G
ccupl® is lp  ©**er©4i fjron t i t  carbon ®t*m« P it l& m m i
1x1 1 f  Z ~ ~ *  355 ) &ow*a*«r* e t t r i t u t e d  tfe:# r t& a t iX n  o v t & l m d
n
♦
4-
v y r,YdroxY lotion of » ehlcroco~g^anO. ^  silver oxUV- 
i;Y:d potaY^ium fgdroxide to toe difference in the soiubil- 
itp of toe reeultin,;, &et&liie Glides* he contended toot 
the silver loo eoold reoovo? tie chXcnino hloh repidig end 
ihierefore without.inversion, whilst ti e -ot-feSYlur ion eoiil! 
rooct wore rlowlp rod give rlsr? to infers!, m  conclusions 
which sre hi v&ri&nce eiih. those of h&dteer*
Imogen #od ifillips few now given definite forfait-1 ion 
to tie irvtoroedlotf! eonplosoo which ore ossoaed to occur 
during ruhsti wtlori reactions of interest in iho whl'der 
lnscy©um* Ytjrtfai^ ore- thef t.evh ievel^pei a ccsipioshehoi^o 
theory of tde oeete.iU8:s of the inveesi-mf hith tie rssru.lt 
thei the oeourrehco of eh inversion eon ho inferred with ft 
higfe degTB of p r o t s t i l l t y  i e H i 2« e m fb Z  - 2£ * » ^ 0 , 0 .
‘T
ii.i 5;
us; r e  x-iei. ,_-rreiar5 e a s i e r  xe s e a a  e*
c e r ro if ,o ir ? e  *;p ,: e o n f i^ i r e t t o o . e  o f. e iie--1 i - l r . c t s . t *
m i  m  ^ l U i s a e .  -  s *
In Iff 5# :. hiXii^C iJ#tJ[ejt If; hereo t o opolg the proe* 
eriiss of the oetierlif retire esters of p»*toluanemiX; • r.oni e 
ncid to the slelg of the folder. idverrion* lie showed ths*t. 
the ;>«iol%iereeal;:hoiiete of d^henoplhcthfleortiooX resets? lit 
uXceholie relution elfh eoieseiufs eeetste to fern & l^evo* 
rotoiorg fecns^ Ism?tlylet.rfcXh|r 1 ecatries ifr.e rotatory po*ter 
o*f otaeo lodUotea tint er inversion of eoniipuretioo to the 
ex/torYi of rf« f  fee ter;on pli-ce* >• co-pon, lhillip£#cni Turley
(■-'* f }'J3 ) diel itXo oeitoX %o the otu% of
th e  c c n f lg u r  s t iv e -  e fe n ^ e o  e h ie h  e c c u r  fk .irin .o  th e  iB t-ex*- 
action o f the T>^toii>on^mi!.oo^iof.e o f e t f v i  §* ins ta te  e ith  
eot&osia.s oeshoto, fenso^to, ^hen^lsceieie#eod sis;- eith 
toe £,vII,eIX s&Xts of the helohon seld&«
':>'t!:el f ^ ^ ^ f o lu e n e o a l r ^ f y r jo ^ f p j 'o o lo n ^ io  ««$ prepared 
h% Iht* tat&r&etion of ehhfi d -l~c i& te  £fis p~iois*eneealoh~ 
oooi chloride in iio pr«&er..ce of pyridine* It in oomioei 
hrxi in t h i t - resetis« iso emnrar&'ilire ocourn* to**
eoooo the reaction imr&lires oere.lj too reoloccrhft of the
of too fofoxol orooot & nnoeeeo «Me& In  m% like- 
i f  to diaturfc the w» i v m im  o f  ttm  m$wm®trt®  stoo.
ce c. n
1
Kimi :«-«!.„>!»|!j O h- O fc  fh ;0—h——0*r> , O' i-ld-C C.H-
I  ; * •  * * " '  2 r  7 I 4------  « 5
i,.-0 \ i  i- V ?:V
2
U ;  \Xi j
~;-'or & eirilor roos-oo. it <s;v.j to £4 * the t tenso^X chlor­
ide ohoo r6ciCt? «ihk chhel 4 »JUet&t6 eilhout o cochfihror- 
t l V i e  cheihfs* i l l } * -  2 ^w this t u t  l e t * reaction profoees 
ethsX c^foosoflo^orDpio^utejr- ofcleh too
P *120 .. *
I^Jd ~2*s«ht ''^  -honi* the ooi;o:ooota of etkri
^•i&ct^he .elfos --it? ofitssius feimoote, oririrorototorj
r  ^ 3.0 r O
t  lie:! ^  hensff loJv-^OeiOiietef h M c h  fee® LC*J 4 f4 *5& • 
ho. the given* it root fc*™ conchloff1-! Xr-.ut c
:vr>.l;r,on ioveroien h.;*o occurred hurln,,, the ;jrohuciihn cf 
the ter,-2«xvl frO'-E the rolehoe^te*
hews e'jiDfes ere rept‘ee«,t?s'J in the i'^llswing diavrf-.ic.
t , ,*  t d »
JdjQlL.* C%^c/K
:o c.hm£® is /  \
;Ho C ' \,-H carried it "ito C' C*'-;v C I!
2 2 i / 7
0
>0 , 0
[ * < ] *  * 1 1 * 0
c■CX
□ e ssn g a  i s  cossigO:;;.
Y
C ./>. Cof£. in 
b g
^  in v e r s io n
U i  K 3 o o :  n
A /  is
H r
v'f \j g,-: W
*0
9 *>0 , 0  .  -,?©
/ ' \
- v: I <Xl
0
? -4 ?U Xf
i.s U,e area rUggl ^.iiiiesilsc^toxiis^osisru^s a;4 etigyX
U-fc:cots:ty;:s*0pionste sera ofeaciiae-l fro* tie fu 2 pl>om?te
see 2s4  nHoiosy pot eras res tsole 1 , . (9, Oggoeifa if: sign 
Vui alsosi &qu&i L. ssgnXiude to those of tic ^s?pivativea 
ot:t:...int>d eg dlafeCi scyleelos*
■ isiion asffei'sios reactions. to¥e bceB ge&lited eith 
she p-teluesoesiyltons*less si l*y3 ~oeleSOl uol l»seslt-rl ,
,• t iX 1.1 s3f?.> • f 1yog545,4 * 4 v' ViS * miii use uC”*- to*;* ^  i.cyc_e^ j^
texonO : 1.s ( u . -U-.;■;-., ; u r - tc r  so a  fe rg  on»j l . j c u  , 1 >f t 12 0 1 i f  sr.-i 
tie. regnlr rtty nr tie rcrejltr. at twined is exigence of tie 
iBL,-rent soireesets of ffi?” esiroa of staiyisp tie i^ oor-eiais
7i t t -n  the ouX/uhonsoe or o ihpl d-*'Xsctat© uns re f ia x n i
ic
%iit the &ikeil salts of the fco.ioscn reids in alcohol* m l -’ A
utioT if inn h&lseen d e r iv a t iv e s  obt^ innd in a  ro ta to r#  poeerR 
oj>.. o~lie? In slnn in tie rol&in>^ noeer of the surest onLhon«* 
&ie» osnainins l i n t  1X7?' X«£V£}jp&t&t$x»y e th y l  ^ “Ohionoprornionein  
16 proaueed fnon the daniroirot$tar? oulphonoto bp tM* none 
^ e n n ra l nseheRlsn wtelzh pr$duce$ the e th y l  ^oceto^pp^op** 
ionate *nth Xavortuhn* it nap fee eoneiochd ihsreoupe,, tint 
the chloride &lso is .reduced with inversion eel should he 
de n i ,/-n I. e ;l e t l I  1 -~ \ ~ ) <*• o$» ck la  vo$noa i one i e «
' i t h p l  2 - n ^ i ^ ^ i d i 7?npo,S:o-propioiio¥i €  in o i e t lp /X
^ni:nno€pnr<opd‘opd.cn^in have now t « a  p rop ered  l.p are in  t e r -  
e c t i a n  o f  I  ho e o r r e e p o e h ln p :  p o i e s n i o e  e e l  t o  ano  te n  f n h h * »  
o f  o t f p l  In  In rU , e a v e s  f e e  p r o d u c t  i n e  n
ro h t oop nowt:.r , i  h e  none e im  ee t r e t  of the- sol/.;,, earn 
e nd  h e r n s  && n e t  o f  t h e  e i h p l  l ~ i a c t & i e  f e n a  w h io r .  h o c  
nhppm oete woo node* fe v e r th e le a e *  I t  Pep hr concluded tfu h  
I n  i f e a e  e n s o n  t o o  m : .a lden  i n v e r s i o n  'h , e $e- uT: <r-l» a ?:>■•:* t,p,,;t  
lepiennotptonp rg*t i 4 oct/ntionnoeiori, i e  end eohpl ^ n e io n o c p e n o - 
e lsO p ln n n tn  a m  e o n f  X e u r e t i n e i p  m i n t e d  t o  e U : ;p l  m i n c - n t e *  
i t  ia  rum sup ert.ed th a t  lee ee eoreiambem; m p h r sup~ 
porO el f;/ too tolla^iuf ax n e ri m e te *  hen OPoh snero:.: vfep 
e ’- f p l  u t * c h lo ro p ro . , r l o 2: :e l^  is  r e f i o i e l  m i h  p o tn n n in a  m m l a i o  
in; elcofollo noluiion, ores should nil;..in lemor.;: sorp 
u Upl ec-ecntoxvpronierp., te \ '/o/p;pr‘c :he-;,n;r.# : iOXii^o ?nh:
-osl-ptj./i£«cpit*, » ft .is lopiiio.,,.!e to ossnue ifei 0
8slot!isF course o f reaction m i l  be followed when the 
chloride in  re-flttattd wi th  aoh&s-iiuh broaide* petoa^iut? tH o «  
cyon&tc?, ced pot&?r-$aiais Folenoeyanida respeetim elyt nni ihat 
the prodacts otot *»!*)«£ w i l l  be eon f  t enihj l i f e  ly  re la ted to  
wtsch ether* :’:a© production, tfc«tif o f le a ^ e re ie ts r j e th y l r(- 
bfeaoyreylonate^ b e it ro re te ie r j  e th y l c^thlaoy' no- ere r£* 
r'eXecociu^fit5|viheiite * ill rupvOhl the e^iao&se obt^lret 
from the eulebee&tr reaction#
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In, t m-rm o f  the e le r tn m ie  %'mory o f  v » lm c $ ,  the t iru c -  
in re cfnsttyl ^|>*teini&i%rini:i;hvor3^r eihipirh^te ray he repre­
sent ed thus#
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1% casteiita <i m  * f* ston covalently  l in e r 4 to e n -to lp l  
yraup» to as oxbpejr &ia®(which ie  eoe^leotlp lin ked  to the 
oar ton istceij and linked  to  i&a ox^v tn  niaae Xy 
nanse o f ^estpaiar bands# how in  %h® sulahanale r u c t io n  
a ith  po%&3Bium beiasonhe* I t  le  ee.|p..ecied that the aaiataium  
cation  became** &ilbcfeed to the t*o  iase&tlvely charred o^gess 
z.lon® and webenc the oxtycc-soy&aetrle carbon lin e * An the 
raXphonic group. l£a*ee» the o ther groups begin to evisg to  
the opposite coni%rurslion# a t i t  \? l i i  be noticed ih o i vim 
re t ir in g  group la  ^re^oade s t i l ly  pos itive  and eo w i l l  jr.osi
l i k e l y  tone -with it %r.& h in g in g  vlectr-n^  bote&cn in:- oK^^m. 
&t:*  th e  fe s p h n o tr ic  m ortem  atom * " l i  h h s l i i v #  c h a rg e  w h ich  
t,or hi Ihe left on the fehphnehric cariEon moo will vPie&~ 
Pie the t€&2c>&t& tniO'ft into s go&iilon li* wattle for fctt&oh- 
rort to the oj'poslie eldo of the inoioeule u^et tl.a retlr* 
Ia c; nrou,o Irm a s * i f i e  nmeeso m i l  give r is e  to an inversion.
h 11 Oh
it is highig prwohle tl-x,% Ilihius ciUorioe alii. r o a d  diti 
the esno tgpo oh ii^ohuniEm;it will te rershi e 04*tier of 
f?aboil to ilnn a chloride ion her u teas-onte ion*
..«. '1*
n  *■ /
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' l ‘i  m ne re a e ra l jsecl^nlcs ccr. tc  i'omxsifatea fo r  .tJ.t re&ei' 
ions tetver.n iixe tiulyhaneie o f es.hfl .W a o ta te  eoa a l l  t ie
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a lk a l i  t a l t e  noriioaed in  the foregoing discus■-.■inn*
There are two features of tiu$ refection which ausi bo
esp.hssis«d* These are;
■1, the group eboai to r e t ir e  Lu® 'beeooe preponderant I*/ 
positive* ons thus tends to leave bohUrd & csrtoniun 
■ cation bg lefeirgr w ith i t  the oxygen-carbon binding eleo~ 
i r o n & o 4
f *  th e  ^ n t ^ P in g  g ro u p  e x is t s  &$ an n.ioioe*
It ii euig.etried tint tfce&fc g,re the essential condition 
fn r  l ie  occur rvaee o f & ftalden i&versirm* A il those react­
ions is which the rellriBg group trecome* preponderantly 
r e m i t o r , H o t  the eaterine group exists as no anion ere 
#ce^iarv|od be on iw&rsiorw The invertion is da® to the 
prodectioii i>nd iijntotlliie of & tri-crmiXent eorbofius cot-* 
ion* If ire sp-eciaI voefeistBn!* which enobles the entering 
g K e ig  to. t o r e  tig  i t s  p o o i i io o  lo o t-  m  th e  r e t i r i n g  g ro u p  
leo¥gef in bboooif thofi the carhooiuti c & th m  will be lib**
eoete-i m -1 sowing to the oscillation of the throe gr-mson, 
will give rise to & recess Xs&d product*
f t p  loo t a b i l i t y  o r the ewibojnlog e&tion o igbt to- in ­
fe rred  f.ron the fe e t that i t  centsiiie onlg s ix  electrons  
in  i ts  relceeg orb l ie *  I t s  in e ts M  Xllf,how ever* h.® hem  
Tenoretrnted tg rengoo end. PM I.- XpsgM»14m» ifg S / who 
o,ho wed 11 a t  wheH d-ss e I  hg X;. hung le  a rbif<* X d l-g -  to la  on e fu 1- 
poinots irooerioeos os o p tie s llg  in ac tive  oulghone is  pro- 
4weMf prohohXg bv tbs re se tio rs  represented in the fo llo w -
(I
i i v f  schem e;
n u
■the feet ik&i ike csrfcanion troop joins on to U,^  
aio«,iiidieot©c tifci the foreep foes not $ep&mie as & neut­
ral croup* If then*, in the course of a sotriituiion reaction.* 
tin cot%onion option &®p&.r&ic$, It is fust sa likely' to give 
one fore on- u-o otter whsm it eoutlner %itfc the cnion uni 
oo will leei to coupleta I ’&eemtootion.* In ckto connection 
it is of interact to consider thn ¥it^s of p^rias on the 
Kochaaioa of tto  inversion reactioru
O - ) o s  is a s iO s a jj s i  M sUaa-
u ^ r to n  U?. 1 1 f  2 o , f l i i 5//r; i  f u p * 4 1„11 1 j } 0 t  201?) moomo  s 
the! ekeri in  fc-ii opti-eollp a c tiv e  oslecule on® o f tL-e ra il**  
coin o o lite  o f f ,  ice three rer& inlnu red iee lo  linked to too 
sspnsoiric cordon aios. o o c ilia ia  'fotoots too caii£lftar& lions, 
each of which , i f  too a id itio B  o f a n m  ra d ic a l, o i l !  ora- 
duco obip one o f tee too p ose ifiu  o p tic a l izuti^ooos* he 
pgsunoo, fu rlh e !4, lo s t lists jfm&ctian & o f the reset,ton pro­
duct which re ta in s  l i e  o r ig in *1 c o n firm a tio n  1® proportion-
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io the orokefeliihv tiu*t the otMSlll&ting molecule sheets 
with t i t  entering ism x whils at i l l  is  ikxr o r ig in a l eonfig* 
uin»tian; th is  profe&fcilit?• $1X1 increase with the Itn ^X h  o f
ii& e of o ac lX le ilo a  «mx wit& the ogeeo o f the re ,.c lix x  he- 
the o s c illa t in g  xd lteu le  a x l X* x f te r  coking slxo li** 
iflrm- m s i m p l i ^ n z t  h-0mm eXtoinc t u t  relationship;
ii sb k C F whang
X
n « the fractloi! oh the reactioo ernKlnat xhiok raising ita 
origitt&l configuration, 
x a- tLa Eton eonoexirniioa of the entering radios 11
“ g
r * ih« kisetis activity t %&%:•'£* o f  £r5& 3 te£# exd
k  *  • $ c o n s tc h i .
it oili 1© seen from this eq,mtloxi tkei the term of reaction 
pFixiuei which Increasae In #xao>int with IriC^easin.e concen­
tration cf t ho on tor-inn:; rodle^X in ool -.t ion hi o the rase 
c e n f in a h n t ia n  es th e  o r i g i n a l  s u t r to n e e *
ha to r i  th in  e^u&tion, w e d  the r e w l io n
Ieevc>tr&&omiccinlc wold &nu pct^s-iuss. janttoseaotff Qt elleii 
data hod been ottwlroi kk :!:a^ xbergiher*» *1 gff* jv|f 123; 
hjxffiji* £lS» XXuXXf* b 1;* he shotel tint the Values
of r 9 c&lcnlfet^d frog h ie  e gas tdnn* agreed fairlg trail with 
t ie  -erexniagpc? o f dsxir-e-sr&ntho&m i6m £em ie  &eid found l.$ 
Uolmheif> lie conclude3 froa this tort 1-1 r veosuccinic t® i&
i d
i  rei&teo. to  g-xui*Ux**:<mo5*uce%nie acid*
rfc« srreeeenl tdse feX eu Irfed  &*vi ofc&cr?ed v*- lues
fo r  l ie  in te ra c tio n  o f  l~brtr&o*«uec in ic  ncrid m& yQ lm a l-m  
hp :tui30uXeei4o StsO liO% tp uiig &iz-s&z& OO |:.o .: I .
ro w  u ii t ie r *  o f  i f e  r e ^ e t i o i i  u te d  np f^ rd e m
rtnreej.^  ground fsF es^Ifloi s«a* &a frimtioiess th*o r u c t i o n  os:-
IdEeGlp* sup does too b:rumin.e oi ,s fecos^  o*.-t..ch«e; mi. 
t^ aiur* &&d lette teMnd & cgrteoniuo c & t l t n t it n&cm& liiielv 
thui ife sDtLi'Sius e&ifon in Tie soiutieit becomes &%t&ches% 
to tie bromine nice?* thus m^ liiAf;; it. prepondfcr&R tly positive; 
it I f oe -■ ties raolectriostsies eitl; it tie bliiting eieoie n&$ 
tefsdeeee itoiefvt&Pi:ld lEc e^rmonlae colion* 
tie esv’>cea* or rctdsmsseni - x&  t ui.u, ->n# tie groups Vr- 
pill to filler, overt f&e ill inline thr orientutiuy of Arc 
xsmliiegeBO onion ot ine op.roeits slot of ti-e noienuio. fdir 
g ro e a s e  w o u ld  p ro d u c e  o r * l^  ope o f  th e  t ig *  p o s s ib le  i^ s s c ? i ; ,  
tr-.ui ttfclcfc Ae produced tag Artersion*
'■ eeondip, o^rduit eonlunlo ton t tr.o three rreio.pr storched 
to toe free cornonium cation orei-linis uitd Ihur conno 
log s'oountfs of tt.e two forms to to produced dsperuupo o^oo 
tie concentretion* loir/on &n& : billicE hovo nmon fo^ovep 
U.mt if the csrf-oiuue c..tiOi; is forced in the ebrcroo of 
t-f.c rg c e i^ l m&ck^aiizm. which leuds to on to* version* tfceci t i ie . 
product oil! he completely r&ceelsod*
■> €‘*COC!i *C E *uG v *  p p *  x >  ccccH  cm*:.COO *  f r  *
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t 't irO lo * %tM vavXfcUnit o f u n  rot*.-v?ry jpOoor o f iOe prodnei 
wltl; coneofitr^ticm £>&$ &q % k%- mm to too isoetfedslos posiulot-* 
fd  bp YsjtT'^mt* but to too .intebfoi*eobe 1^ Vim i a*uss«?& eefb-
ax^X  p:mmp» -
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* hi, t eoopoooas oontviixin^ o froo o & io o *p . l g**oup ere prone 
to feeb le if i  r eaopiicarlaa iEiitsner Is  &loo In lio e to d  rp Ohr 
fe-OOorsotip; cvTi.f 1 1$ l in g  t *X gatm iltu  ohea
&ro t^OrssqrXfetoa ^no #oina ocidn mm o tte rs  
&re deoo tooted 0 eaj&£*r© Ooopon .^nd .b i i i ip p *  log * d ip * > *
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on er&stn&ttcm of Cfebbe X • p» /£, olil reve®! the f&.et
that the ^eetpl-*, 1~» «a*3 ton Conaopl- OeriOfctlvngs
fere fosmed tgmm ibe c ih p l 0^t^p^iolu<nn?ai;2.cOomoxrt'COo .oa^te 
Op u eonpieto o r e lro c i eoopioie iro*ersion* in  o tte r  wopdm 
Ibere  is  &n in s ig n if ic a n t an;root o f  rm cm X m tlQ n* 'Out toe 
2?. lopm  O ori^oii^e^ fsraea w ith  & ver^; l&rgn ■ia O-vi'bii i ?# Of
% jU&u ""o %'>jp w i t h  th a  ^ t3 k io c ;y& r*o ~  m id  th &  g *
m- X&ns&Z e*iO-‘d&F Jt V it I  iv  e« * there «r$ ira iew tio ns  ih.;*t theae 
not £-* o^tle&JUL^ ..sure* i t  is  to&tsret&tins to  co rridor  
& proh&hi#’ esuee o f ife ir &iti® r$m c®•
Tfcs en the in te ra c tio n  o f e'th^i !**€#*:?*
to'Uk^>m m t^tb juo 'z^pro x^ xonaie ena pot* r s i i m  1&&&
to tM* T ie *  th e ! e&fcct&iris iio it  is  m r liK ^ iiig ' the isogiiitudn 
•of the isot&tor.j? power o f the product* t#  tse c<&tee&Ir&iio& 
Of tie  pot*salute ih isn iuau ie  a t^ is ie lied* the jftsgnitadfc 
o f the Ic& vora iw io rj pois^r ir*$re»£«3*' ffci» ind icates ,011 
theory* th e l th# tea^orot - to ry  fo m  o f e t f v t  r^ » 
%hUmj^n&x^ op io r*u \iz  ins too opposite ess fl|n i ro llo n  to thot 
o f tl** «eil3y f a f t # h o o p  whleh i t  is  to,mao. tfhat is  i t  la  
forsufc-3 i f  inversion-* Tf*i.« cd&felti&lo& Is  that reached fcl??o 
on the howis o f  ?h® g m er^ I iheost/ o f K^ryon end h h ii/lips*  
fher-e&s? S^rdwii eoiiteiuts that tLa 4JXf«src:n t iwwcnwsls o f ihh 
1- and a - iarso  aradaeed in  the re&eilon ^re due to t ie  
JiihS proeoee**- the eimte.m&tio3i o f too &nion with too Cv?t« 
oniu&  cot ion  snaps trve la t t e r  Is  in e ith er  o f the two ©on- 
fixuratior«jr* the ra t io  o f the oaotiiits o f toe two foras  
sepehdlzos ts^on ibo coneor%p&flon o f the union* Tenpon &n&
>hiloXot- consider tr-^ i tbs pro&action o f doth forsss in  
different i'Twunto Ip 4oe to two entirely uiaitnct processrets 
-
1» the trChfeSif^ shleh Isrudr to a couple*# inversion,;?
’'■•/. .-j /f » t ie  9evejpftnc4 o f  the coiiioniuo efeiioMhfJvieti
l i t
i t m  ?. --‘t t i l n  i > f  § ~ *&£ 1~ Itn^su i#e*
give rln® to * ittcanifed .•roquet*
ffe oefcur^ fctseia or .fe £&*?*!? $roduet aiEglf nenns
tf.k t %te*s& goiag bit sd<!# tfr e l& t; iori
% h * t tire fOk*rr Of tfe pfOluet if? to thtsi f o r m
o i f c h  i&s fetr* .prodkeod bp la^orel-tit#
to w  t l i k  %m X kop  in f iu k k o o  tb o  &^sr-
lilikdb of ILk rOtisiOl^ gfiff of thO t-$  %h&
i  ubd 2 la  be fo llow ed %& d iffe F k k t e x ifn is *  Is  
too e^ jerietetir: o f  Kmx^tm r b i l f lg s  !&&& TujpleyS l&e«e t t « J lee  
eobeetilro lloiio o f  ih ®  fclksXi m .1 %* w ts*&  h lo ; h  l? i  a l l  e&ssoej 
oo loot it >tttX>i *6 tt& tfsi ttik s^taeis of tbe isnlon woo £uei 
eios-sifie-jit tho cgmcorvtrotioi^* tup^o^e that in tbe 
Kru^onnto poooii0 n f u.tiaif equitsol^culsp proporti'-ns of
rteofkkte* mil %&$ italeotiiee form if® €&&plej&t
& process ohicfc oould le & i io  inversion* oxcesa o f K. • £ 
i * € .  excess o f cbtlona «reli &@ o n ia n ^ fo r  tbey would to  
introduced xo fA lh c r^  sop influence otaae o f  tf-e obovo compleg 
feOloculko in two
1f tke amions may spaed u - fbe rt&^Y-eX o f  t ie  grkponaer*
pos itive  group» s?o lib e ra te  & free eerbonium
<o-t;ion* tfo  onion not bovtag nod H-~e to t^ke up lit?
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p r a y e r  p o & it ia a  f o r  t o  th e  o p p o s ite  a id e ,
£, t to  c&tirmfi hinder the proper cit&clrseRt of the 
&&1&& fet the opporlie  *4d© &e %h& pz-®-gfm&%r®n.£Xy 
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Actually th&  XB^t t*n> Cvmgaiiiids ^em  t&t&ifted «& the Xe&vo* 
F a c to ry  rarsas irons the lc^vorotw iory &ul;:hon&ie*
.tf p i ; lo r id m * &nf% duetate ol;t£ine§
£ 2  l£ 2 .inl£B=£M2 a «£ i O O O  <^qrp-t0 gu lr;h lr.r>?v-
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b%b^l §•»(*}~u~p~t®lxk®r..®m*lz&%®ox£pr&zylon®te c*<n be 
b"j too Interaction of et&jrl 4-i+ }-!*«tots and 
toluenesal ^fcinjylehl&rl&$ in too of pyridine* it l?s
& colourle**** hipili r^f acting #il of too. con to ale tilled 
only oi wooiiom of , di&ckkjrst© tube* aoout 0.1*0 *
Do * its it 1® ra.ehl4  opototiX® loot id®- fcori3
betoeon tha »8yj&s£tj»i3 oic© Mod %h& af tie
n?dU£ Is undisturbed* &£i-,i m-:$ too resulting sul^hia^ 
dto oil! the eonfiguretics* &s the $&rwxt 0114-1 d-
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?-m? th-f p~toluene jusipho-m* to nf #thgl 2~X~ct*t«s j> form­
ed: bj «* $imtl%T? m&ch&ntm> it l .-• legitte-te, ta coe-ciad^
tha ©alpfcinate &&& the sulpbsa^is fc&v£ the s&:ss ess- 
fi^ttPstisfcS* th is  om elusim i is  P y ^ W ie i  ' e trassly  fcy 
the .f&€i that *rfc«& the s~t$Xue&ri$aX^&i&&i£ of ethyl
is oxidised ta the csrree£0®lsU*5£ sml^fcoaais*the letter 
fe&m tfc& **&e » i#a ■ a£& ~ r « e t l^ l iy  the j y i i  sisgniisda o f r 
r®%M%&rg povsr && th&t e f  the jrHaXaoaemilahosate a h ie is e l 
d irs c il^  trass e th y l a-l&etfet« hy s.e-feits s f  a~ioluptmeulsh0i£~ 
ylehXsri&s* th is  r#l&tir2:ipM|? m $  %% tR&le«(te£. *»?• f^IXew ri
t ,4*
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: i»co the ®xnXs*t%zn involves p. c rely the shmstloiithy the 
fpiipliUF *,<■ toa# of two w  £ o tm . & £ips?iyoi^T lirdc «ritfc
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tt?« 0 x3 &&& the Ikihages o f ll-.e un%zm*$t r ie
ts rh m  mtom &rm p?Bmm*hlg lo f t  nn&iwtux'hnd*
:?hm  « th p i & * i* } r%* 
with hy:p®chl&$*m® mid %u &qeooufs I~
loei-ste is prcwfctcfKl* f^c&rttfore lh-e ppoctact suet k«*¥e Iss#b 
©p imrersiao* This re&ciion l~iiot f&mui&t®4
in  ter-asr o f th * g .m & m l theory oX tm & m  &»d r h i l l lp s *
few the a ^ m e ir le  n&ture o f the ^ to lu c a e s u lp h iiia ^  
grou.^ its? he-es &«mai**tr*te4 %  fh iXXips 1*1»# 1p 25t4|Z»
</ 11 so th&i th@ eieotro& lc jMeho~iip o f th# euXphur &toj&
is  e lh p l iss pFe&uisofelj
6S follows.| ~
It seems likely th#t the interaction of t-Lii; mxlphlri&W 
with ippoehhorous «ci$ procv. hy the addition of & pas- 
i  t iv «  c h ilis .®  foil to the m iip in r  uiom 9 X i i in t  t ie  fey3|w 
03t^l neg&tlTS las tskoa up a taTcmrohl© position for 
* t im h m m t to the o&rio^itiis option the r e t ir in g  group 
X*2&¥££*
*
it — e'— a ? s ; c  it
*«
+
o
*
/ / /
la tfcie iia rfitlrtaa fcae»as§ presides**
an t ip  p a s t i l le *  sna ®o us i t  le ^ V M , I t  t&kaa w ith  I t  Its® 
C'-^ 'O binding exsatrosf^ a a  trass esru&e?? tkf? Cfeiw
nan sisas ia  baeaae pastti*sfelp charged* as the r e t ir in g  
groan X& In th& pri?cetitj&£ ina^ing, ina tare a $rUs*-ry gr'oyp® 
tealn is Stti&g into a plane ntih ine c&rfcoft; tat its poe-* 
itire ebarge on ite loiter orientalist tba lipdroxpl c.nion 
la tlaom la %lm aiafrsis* -Ju.fi ite aulgkonlc group 
leawa* t-ba h^dr^M^ X group s^eoaag &ttftebe&« T&e almle pr*>* 
ce&i tas tfeiL^n p l& m  m ith  « l& M eii lav«g?ei.&iw
u t t i  S M  M ssZsnlm  s i  A t*  A aiiSaSM an-®! s H k is lm  - life
& £ ,  ?>*»to  Its a s r.I n a %  f t  e t t g / l  d - j g r t g t e *
tbua eibpl ^)^o^p*taXaaaa?ai.l^riadX|'prcr5ioast6 re— 
acts with eblarts# w-attr, etbg l-^chioropropi^n^te posters- 
lag u bigfe. Xegvo ro ta tio n  ie  prod !im € * r:-h€ saecbafcle® tuggesi* 
ed for this reaction, is xaui iha ebiorifuj m©Tfc,emX# exists
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tn with m p*i*» &t e&X&vtn#t x<m&f mi&
as&aft thm ether & eatiprj, mn& tlm% xk®. ctition 
casts ly  l im e d  $& ibe rulplm r oX U*± sul^&jLc-
&tts i O  § o a g  coBi.uiBi£p| %hlm guXi&u? &t&&
prexmlarisrstiy gosli it %a proved to lesve fee-*
hind it & e&rb*>&iu3& entiaii wliefe. erle&l&tee the eitlari&e 
itftiaft la  thst 4ia.prm#
»  ^r$ * t '^ " I m
lu  :
i }
- >  €1*011 * € i. r o o t
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c;o ht
t
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S tnm- Xmf or^tmXory mlgjl oc.fei»raprapiaBfett.e *b4. I ir 
X&c*ta%9 &re pr^dwcect from ifa ig- r^&otions
*ttich to fc« s t r ic t ly  s^Iogou® , i t  f a l lo w  th a t the
first, two- «ro ecmTlgur*:-. ti irely related*
it i# ir.tcrarttx.r to rotic® thrt cpxalrtertly hifk 
values ifxr tha rotatory p Q m ? of ilie citirrids? se-jr® cfets tried 
ty this reaction* -dih brgmixe Ijs cfcloz,0i‘o?>i& ©ihrX
a~ i * j -a-p~ to lasn* ra 1 gh isasp 3>m& .^ Vfi & felpfeiy Ie&i?o
rotatory o6»&ro&o.;.*ropi.oin<t#«
f - , to  | W - t V f .  + n i * . \ n
? :* d d  edd-^, la I z:rJ.Lu- t*d<r ., ;. ta
fthaX  j ^ d d e d d #
satia tion
tstfegrv
*■* toitor nteCtld&g k&we I}0tM carried out *m the X~/3 ~
oeljrl esters or ^ taluesiemilr^iiic orr:! jr- lolaeee^ ulpuliiio 
eeiam tf IsOttaeu* i.OE$OB MKi i:feiliip^ # I «*• # 1922* 1 fOO) Mru 
the results dimmed %• theae towdIpdof*« ere sldiar 
ta  toass. d t d t u ia  to  l&e ^m & m X  im m tX ^ M tl^ n .*
Piieaplw were m.4e to rrsaere eti^  X ^ flilooatJKrute" 
pton&te %  i.K® lalerediea at the edpMjitaie *tt& tele** ' 
cp^orert in  gtoctoi i&edle eeid sototiftit# tart izotim af the 
fcrtosi-tiv^  ehll to ieeletetl* ft la r^olasfcie 
trait the read ion iaef X* toduced to toke piece dtti the 
raeceoafuX ferae lion of tie tMoeprh^IarX¥di,fe 1-p cetop 
r mp© rutidle ralifent^ tut the ehoicd of solved is •.- 
ess red is* 11$' restricted tpr tie conditions neees-saary for the
2 g
a repairs tion  o f  ths tMocj&nogas., {% C fQ 2 *
■ fruitless attempts were s&de to prep**® ethyl 
enoey&raprop Ionat e fcy refluxlng tlie m tplxia& tm with cyaxiU-
gen •trieelentsi©, (hhj B® ,in chloroform. ©olutiosu
S 3
There &ppe&*e to. he- &. elos® analogy between the hale** 
gen rad&oalB sa the? one hand and the ihio-* and e®l®nocysno~ 
lyen. mdlealt on the other (Blrckenb&cfc- end X®llermi»xm»J^ g» , 
132J# j|§, ?8$p £;3?/S Challenger, deters, and Bal@veyt£«t 
1J2T# i€%8}* £lr&ezit<«eh and hsXXeimasm refer to tMoegs.n.o~ 
gen and eelefKK^ s&ogeii a© the *p©eud0 halogens* and have 
cciti&lly Isolated stl®&ocgr#tiog@n( e >2* Although n^icmt 
seleaoey&sogen e&n ts© prepared* {h&ufsu*m and £ogXertj£g> * 
1526*22* 1?S) It Is rare wmieiit to prepare and use the 
cyturtogen irieetesld©, and eiisce Che lien*;er**'etere, and 
He levy Cloe»elt*} b&ve chown that this substance undergoes 
neny of the resetlone which might he expected of neXcno** 
cyanogen* the Irisel&nld® ras used in the m xp e ri^m is y& ith  
ethyl o^ P^ tolueaemiXphisax^ proplon^ te# 1b view of the above 
considerations it in imrprising that the j^holuenesulphinat® 
of ethyl g»l*-et&t® which reacts so re&dily witfc chlorine to 
give ethyl o^ el&OFOproplonfeie does not appear to rcoet in 
an analogous manner with thioc^&nogcu and selesweyitfiogszu 
it is probable that favourable experimenh&I conditions 
wee® not secured in the experiments to which reference is 
now being made*
-x'xx p ppr’ f B f. i BOB {*». -,pC oPfX
• ■"■x~ i'-'':;~-Y a  a «*- f r ' ^ s  —a
i*i* Esb & B m M a m z im  as iaa aiaa s i t  O a is M s z
l &f®v l~*t c  ^ ^  SIl2 l~S2Siij2 f  n-,: 4 t , f4 |>i t i e
M M m M - im  M  asial *aa£Mlt jiia sis tiaMsMas-
13» ft?)-; i of ; f.--. -.-vpna Ir, t> g , r»»si?EW
*£  Lssiiaa limss.
Cij os afslmisffi «i iM  ia'siaaOaa ai: a&c.i- «-vO~
IflCt# tfe ?BB| OOP I a Oh XC P1 fB ft
M  i _ a £  s s i  a  _ _ :  S a c o a fe  :____g.
ir: 1oa> St:Ia*ifs 1 ?yr<« Jgj* 11‘o/j :-t i rg- i dg.x?.rori«5ti;t—
L ~T 00(1 *1 £*£•£* l;$ %l.o a c t io n
J B
of prBsohoruii o t^&ei-Iorldo m% sm rnoI&etic *-.clil faiiopOif 
fcp aloe asiXIflOfi of clopl :• e oXo;i oft i^oeo Xoxtro-**
rototoi'p eflp/X f|-Xr02iop^Oa.iloao,to 9 [a]] X * / •  15* lo  U b  
action Of pfBBBBPUO pPiiifcXBCBlao f-keOitfs* C
fr ,:o sorcoloefic. iv€if/# "to pleiXi? -f Ifooe procloeto vrere 
poof* i:iiX it XI If- eeOB IX-fet ftp poxorp a pop
C• rBpOP?■?11Vft Xv Xo W *
-■& U:,%IT t f» *  lo fp , Jb£» f iX f  OtBgir-Ot Oth V X P^ -Of.XpPO*» 
prar,ionp«o, h$ \h c  a c t i o n  of p^ v^Jbbup
poPB^ cfiPPiPo --rv lactic ocif* roiiootx f, pi o fedflii on of 
Offfi rp i'OunO'PI-O OC:~ ion Of l-ho&ohovu:^
2 7
44e o n ie &ci& be .#»}•?l ¥ o n 17 &
ei&iill jrl& ld  o f p & r t i?  o o hy l
Uy i-m: ymuArooim ymrn ©*1^1 j 4 m o ^ ^ i s & s  te? kb¥i&&
^ 0 * * - ■ ° cl 1 ^ b f+ y j *
&
Ohm y y b c r ^ e t lo n  o f  pho-B^LohaB - ^ n loefeloplfb ^nX of 
;ooif|fmosss oofai&Liemlf g .wot z t h y l m  t be
o o e o of the. tertis-r^ fwB©«t fppifis^* bulrwiibb* ;wt? |o>~ 
wtlboltrie* fob iww a.:: irloXief* ft:— i 0^«blor»>:>ro:,lassie 
wot etl,v], ^ b r i w v ; i ; r w  biff i roro%c.tarjf 
powers « b «  sob lobXo H  ♦ la  bowso low c'tlaE  the
rsii,Aaw|: wwor of i-w- soowuet owe ©w<btitw in -sl&n bo tlwt 
o f  t lw  o U if l  lo£U ?lb  w o d j sw-b tw4 blf?0 u ^.mlTopmly feiob
^oXue* I t  fbtwe b e ij tb io  tiww itw  berilwror bo so a tiw i, t fe  
reflet ion foilawb ILat sp&cifcl «.t?ch*w*ii«3a obict;; l-wX# to 
iwvwroioa*.
.1 to ^bobpforua ».lo/^ fit* follow law
latcrssaxote co&o^nnb is  fpobobif fbHWH!*
fthiX&t- etl-b of.rtdlsit? ii-.il-? coszpl-gx 1 iivd&xy-o&s?. & ror’tbor*
W*2Ci.%nZ : 1.^1 4~lwel&te in chlowaidrw ^fwn feX.m.X
an tu r& s
e)-..i~£iKp to ex
In fotfi I  ooo i i the oeiirlsg s w a p
positive, ?MlBt tbo ofUopipg group «ssfst$.- oo os &ntd» 
la tpp: ¥iclaltp or toe ©ggpootrio e»rbt*& &t,ag* vh€ o^ eand 
eosgiex II ip>#0 ¥or c o s t a l M  toe roiirtfg group- i n  o pro- 
p-^ iParftrillp gOililof o&te oo ; So foeiiiiutea tfro oeoorr- 
€BCa of on lsooro:umf op ensuring vLvl too oooov,,! of . ::ao
c \X~:t%T*'£ ei.OCtOOPf3 of if:s. &SpK3£0trfCS £~.Tbl?a i,aon OOj too 
oirppcts. |o  conducts&  I n  o r e g u la r  m~fuog£> o f  H o i  ip o  e lilo r**  
in o  oo ioo ons Tip-ro^ch l i e  p a r i t iv o l i?  e la rg o d  eo rb o n iu s  
fa n  go tbo  e t h e r  th re e  grougss lo g in  us so lo g  o t e f .  The 
foptfarp ligss oisploeos o etiXorios i ,n la n * g eiuorino 
* to* of%ch i t  eoir^ Xoatlg link&d to thm pfoophorus oios; 
end, bp oooooe o£ t i e  linkage &hlof i fa  logo fortss op ip  
too gboeghoros &ta&f ere*leg go tdPitioo^X positiYo cod-- 
vfs I-, ffo group jfefoui to X*i@Y# the soloculo* on o.;oe 
souo to  l;o i t s  p g 1 e o n u i i l . i i s  ir*:r too  oocupgoneg a f  
§- ;:.a I ie o  o n ,  i t  3n,p be ocm clud d U ,a t  e ig g l  g ~ ig c l~
glo i* conf igurv-iioelg polo ted to eUx tgop 4.-t- op oflpl 
ehlox^oproplooo to g.pd d^X'togg eg-io p  o a 'p l deloobgopgOpiohaie.
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2 ^ t z e h l o ? i& ®  '-^'*>& t *■ ■ a- e d ;;o  1s t . o f  i n
e - A - s S  i^ a a J M a is *
C Iee*ctlj eerecnde the! ike . replseeemi of ike 
hydroxyl croup if chlorine ti&erjsgh tee cp-aney of pbostpho.ru & 
p c r . t s . c h or thiOlipi elilorlio is liot the- type of
rc&etlosi us that liitolYlee the repIceeeeEi of the lymlrajtjfX 
group b $  m eunm of ^.1-open iotm* fck -aoes hot oiloe tim,t ike 
reuct ion t»ii& yhosp-horue peB tec h ie r M e M volvee t ie  pro- 
kueilon of lone ei ull* Im  ecniea4ij tret eteri tie phos~ 
phorus senile! lor M e  reecst® eiih & hpdroyr eoo-pounl, *-&Utlon 
or proxmiiy of the ftetieekioriie molecule e&uees the rs~ 
oovrl o f the ly iro je y l g m p *  ; m rlhcrf he eonte»d». ik e t  tec 
enter lit;; r^ d le ^ i euei* &i the comae! o f the s p lit t in g  o f  
ike r e t i r e  molecule# clumps te  vcvg neurly &t the ao- .e 4.1 *>• 
iriiOe from ike ^reuci piece &t if® ^r^asetrie e&rboB, eton^uii 
eOB&O'pieatl^ the erigrirke re i- ie c l u i l l  eiuepia tek.c 
eeEr-pif ife teee time iis tec ope 1 or the place* -hie distance 
re.ferre-4 to el XI depend upon the rotors of ike repbtiap 
tol-eules# tot -ill fc® independent of tks concertrations*
Be trkrl pkrse of the occillelion., repleceeent Occurs* will 
depend ixpon ike gtir'ttCtitr*. of the isolkouieft &• 4 upon the 
period o f o s c illa t io n *  K4?&-,<& coreIndes th at* &? theec 
fup-etifiee c .nstaui irelucs, snip eiihor ike ore or cho
offer form of the reaction product rill result* ft Is in~
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to notice tiwt in opinion o&iy orag farm
ef l!-o product will fee prisoned, this *s&j
igaof the inserted  or ilo origins! /C&3if iofi m o® ni~
& to t in  eiruetaast m i  Ftzs of the renc-timg ss&l«eul*9
t# ono o t  fr&ciH U itim m  f m  14€Bv&l tn flm m co n  m ch
as casual ohockm fx^m tim rm^ondtrg tmlmmilon of Um sisl- 
i?ari sap eauo® & little r&ce^d nation; feat if this latter 
occurs let a. greater degree* ihca ii is dee to ceeoaa&ry 
influences 2iOl direcllg eomnocfed *!%£& its *double deeom-- 
*
ffeeg* eoiiSiafic>a#i ora I n  t h e  •&»!» m i  Ib 
a|ti tfo vlm %  of Kstyftii fend fliilllrg*
io r r t lp *  n M In i ada-Iiting  th®t a d llt lo a  the s c if^
sioxi* l e  ne ta l ie a t ltm  o f f ie  causse or nature o f such
adiiiloiaj alaretsfa &ivl ih lX l l y ^  give definite fare*
elation to tli# gu. r itm o^pootiis «ireli mast lileip srire* 
v-:eeomdJ,p, liangon and f fe l l l ig #  contend t in t  t i l e  fro  except- 
ion o f t ie  p a r t ic u la r  on so wfars a phons ;| ipo?u.j? is ' a t te c lr  
el to the sofBsetnie c&i%oi5. mtmi£ (caviar# &mg~m cipseool 
^ni > •fc illip ** 1^5^* %-l$l r i i l i i p s  o?n Tap lo r*
h*» *11?31» 3c'£>* t fs  in te ra c tio n  o f  % bpI spap ; -  -w ^ l * i t&
suea r e s g s n fe e  plo%tvoruis f& n t ic lilo r iio  v&tonpl 
el.lo rid e  aiwfefo prococi?? e ith e r  ip  ora
-rich louls to ln.vsrriosr or, iLrongfc tie liberation. of 1 ho 
ansfabla esi%mius caiian givec a eorpleielp rseessired 
product*
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A* optical, p u r ity  o f toe p r e s e t  %si th is
tyjMS of i*f?£:CtjU>& is COliCAZA^&iAttMm* £ ttut tfce
pj^olucf s'feuuM t« prfcctic&Xl# opiie&iXj pure i® 1st spit##**
iKPt p it#  n o  i-souiiE a t  t-bo e:tper.l###ts oMcii h&ve now
h®--n out* on eo^lnntloa or Wtexe T[ tr-«t
Tmiork£^ l,Q. r©#uiorif|r of to# abtoineu r.p p#p
or pitosaiotxtsp p^tscfcioapldte sot n^utfopisc sr. a A t  in ic m *  
ji is ti# #r##e#eo of to.ftaory fea#oo* ffceee sasos
little doati hu% %t,<s% U m m  ijo.Iiiso sjs aoprtoshiao ucn^ r 
el^-seV. to tfe tor the solitsliy suro'
.; t would otor# toot if ou i^ersion Int &£vompt?nIed
too piA?Am&%Uaa of' tore eU;grX «-ud olkil
tr-o#o#rQ;:p|o;#:v.is^ es it fc&s tat-n place %■& fin extent of. 
##siStie#.lXo & &ur*drs& per cent* Of.# optical r&Wtor^ poorer 
of I!’# etffi ^ctlQrosropios^i# oftfeiooa in U>es?& ey.p^ r**
eontfwio ¥erj *?it& V> o ooluc of to a rotate
op# of the ms,® ecooioun# oft^rnod fp ifa iater&ctloft
of #ol'U?i e^^p*ioiu.^oeriiiiiioiiQ:i(;o\rro#i*n#t# #na littiun 
€i4vOl%* ffci* ®n&'Xt% raises the c^e&iian of to# tffeet of 
tf# eoj&cm .t retimi of tie reaetoiit#* It i*? miA^n%- th*t th e  
itfliorj root is taeh isare effective in incnasidfo fho 
ta o lf lv #  niktOi5^  o f to# ro ta ria #  grotsp ih^si Ip an &.lkmh ion* 
'■>1? ? s# tot* effooi of os.toa,r*lnp tint ife rouetioit proceeds 
or? la in one —  if I fat ##ek&£ifm l^djj!.# to #b.
an %h®*& #ro#adt i t  fn  eoii#iuOo<! t jw t  doxircn*
3 2
rot&iory ^chX9roprt>$ion$te i£ eonfiwtii^tiYoly re-
Is tad to ethyl ^£*)-Iu©i&tcu
Thai tu.® fcal 4 ~s$io& ® t hydroxy compound b$ phds- 
ptorss pcntfechlortae t&lr.es place w ith  inversion  the
tentative ea&eXtt£lo& reached hy Fmnklexid CJ*^ 1^1 5# /25713)
os grounds? o f the regul&fcily w ith  which. th is  reagent
causes a change. in the siipa. of rotation whea it eonirerts &
h? Array in to  i t s  h&logen derivative*.
For# ree&&tly9 Ittifca End Wai«r^«suicegg (£er*# IffS*
Jfl# 481} hsive proposed a retrod for the eluoldstlen of the
crtflctur^tiaa -of optically gctlve * * t«nce© which does not
depend on the earnericon of optical From & study
o f  th e  c o n v e rs io n  o f  l~ (*3 ~ ft& lie  a c id  in t o  d~( *}~ eh lo ro «*
eucelnic geld  t#  the get!on o f  phosphorus penigehlorl&e#
theg# iiw tg tlip tO F s  eoaeludo that #n im m r& io n  occurs when 
x •
$. h y d ro y l f t m p  i s  re p la c e d  fcy s  e h io r in ©  ©to® d u rin g  
hologfeBfctioB. t y  means o f  pfeosphorua p e iiia  c h lo r id e *  •
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M 1 M  cfelasMii s *ls J & M  M  l £ i  iis a s a ia u ^ lg s  _ag  
i i £ £ l  < H ^ ^ a j ^ l a a g a ^ a l m ! i a  i s  U s  &&&&SS  
,a«J l a  i l s  Asgase a l  iz e M ia s -
C») ttsaiaalaa af J&s issmaasiSias ijl «SMJ <s-<.+J-
« r ^ M 2 E2ElMMa2M£ml«to^*
aria Corner {*!■* w1y1h.? 10% 1101} tiwesiigai** 
e*S the lection of thioasyX fcblssride cm p^rtiatly
e th y l X&ei&te ( d. *  - * 5 ° I 1* 1 / in  the o f  p y rid -
i>
•ine* &dd tmlM't&4. thm lgt$f£&d£ttte afhyX cHsbl»*oguIpht
o a^ p rc^ issssts  h&9tx$-r oC *  JJ+ & 2  |  1«1* Yfcey fouric! t h ^ t
I)
wh«2» th is  easap i^sRd atrs has test «?ith pyriu iri#  hydroehlarldto
0
at &□ f&r aix hourm* siilpbar dioxld, a?*» ci'srolv&d «?ia sib^l
o ' "
d^eblorapr^aioiiat^ {aC ~5*§2 j 1*1} was ieaiated* Thi*
Ifcst pralu^t* h&ftti&g '«ith pyriXis® bydrachlapi de far
13 iicmre at 10^° * lost its eaiiiriiy. o
16 o
S ib y l d-c6-cliloM«ul^liXaoxyisrooionsie ( si +85 . 0 0 ;
r V * ’ •’ ' ' " ^ °X*u*251 oC I ) has xscre been i>r&a&£»6$ to  theL J it■ t * ^f & '
nation  &.£ ihianyi chloride la  exc«&® o& e th y l d**lactate*
I t  i t s  & ealeurless liquid t M c h  fuaes in s&ist fell*, is
1 $
t ta b le  to  best, l u i  be i x r t i l l s !  onijr &% tic* 
low pressure o f tht? f i t s r  t»p vsteuua pump, I'inot* this? 
refeUtlDxi involvefi merely t h z  repl&uemsmt of the hpirogen
of the hydros 1 group in  elioyl Iseiaie, it r^ y te 
$0e$ft«d a# 'before t-fcut tb« iirh&ger o f tie u^pmmetrie carbon 
atom &r# u riis iu rb fea .
ghe tsKluuoiguipfeiii^ tu will therefore teire the sMassc c^mfigw
tu'artj.oa as elhgl ^*}~*iaei;&i«s* bbeu^hir ehloro*«XplUnat^
■ iss tresiest with, pyridine in eihereol caXstlosifS re! o il 
greduully eep&rat-eg# lending in  so lution  e th y l 3-cfeloro- 
erogioa&te wMeh !&« & very lilgh le& vorote iery pow^r (
j<° o
ci ~ £% + Jh it likely* that in tilt r®&c%ion$
i r e  pyriJSUs® %h® c k lo r tm  #t.$& o f t i e  efclororul**
phinste ss &r*. orXoxw th e  **$Xohur • sppoup tfee-a beuasiea pro-* 
pa»!craRtly parities *nd togia- to laa’t# the jBOlecalev h&k-
lag with it tic binding electrons of the oxygen-eey^otric 
corten ato^o t *&& thus tengiixg to  Xt&v# behind m  
c*rhonian ea tio n . Mounwhile, ths other blrre^ groups begin 
to owing round, &&4 the positive oh^rge which begins to 
develop or* ib© *«gras*«trio carbon a to i ,  o rien ts  tee the
CO st
e&lorin© mlom %b.k% t&is esn ’btcois-a BQ<m
tn  ih© r e t ir in g  &2W.& ie&ires 1&& molecule*
o
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5>i o
rpom & m m i d t m t % m  ® i  % hXz it eoiK&m!$&
t t # t  fo lia r*  i£WsgF«i.oxj Gccufra4««u%& iX&t dextrawtftfc- 
oi»sr estfcjpl fl^feloa&pro^ietoicF is cantigsumiiv^iy related.
to v x wl&otfcto*
Bc«w Hoii t&& d#&txw0U, torjr ckXorMoXj>ll»i# w&s 
<$i*-tiXie& fet r^sssrare*. pti^Xur «IJUkicX4# ©.«<3 a
i l t t l m  ©hX-orld* w r *  ©tfoivad a fil l^fevarotfetor^
©Ui^i c^clXai^r-opi^^it© **42© i&»3Ut©a» it i i m M  1hs noted
3 7
th&,t t&e r&t&toxy power of t-tee product of' ihi« reaction
0
is esall# oc . ~2*2$ls*0*5* ""his re^ -eti&a prob-^ 'bl^  involves 
the splitting off of & chlorine anion sr&ich iiaaees behind 
xt ponJL %'&&eol.«0r^ed 0o^pj£Lt*r i^ ronp* ■» is 5rtl2 ipfct*. ** group
ilmsft proceeds to lee^ e the molecule* tukins with it the 
binding clesirase ‘between the ee^ js&etrie e&rboi* stsas &&& ifcs 
os^ea mtom e.od tending tfcarefagr to prodace s c&rfco»t&is 
eeilor* Keanehile ehXo r ii'i e suction. beecj&es oaiipbll?
■orientated for a&t&gtee&t at the opposite nide of the ?soie~
-euXe when the sulpter group fi&allj retires*
Oh a .• *>* B v CE* O*
Ny [ 4. *** \ /  >* i 4
is
. / ' .  , . I .  ..
tO #vt *d* C-tp Co
2 2
«- ■*. f /  j  * j -i- /
d  0 *|mi*?l|.«^ *rWWNW<N»-WW^| ijm^ s C'i**C>',ip|i-
\  \CO ht *1* {**} K..-M h t
*£
Vkie it e s s e n tia lly  the inversion'geefesaim , and supports 
the cone leg ten creviouely drawn, concerning the re la t iv e  
confl^ur-niton o f c ih j l  ^ ( * } ~ i© c ie ie  and i t s  chlor©**
The low ro ta to ry  power o f ttie product o f the above 
r u c t io n  ifs&lcstes th a t considerable racem!nation h m  %*M*m 
$X*ee» At M gti xem ptrm tare  used to  cause the d^ooapo^
itioa* it u*y I«sppen that with eo&e of the molecules the
3S
£!r.*np ieevco too r&pi&2? for th® chlorine salon
la properly orientated for aiisehsixsii to th@ po**
X h ivo lj- charge# e&r&oa atom Jaat t-fco p o s it iv e  group 
loaves* can $*<3&eati*f c&j^aiiluss cations «nro lib e ra te d  ns4 
these &&4 to %rm eh.-U>riP.% #si<ma to fora both eeatfi£aratl$n-& 
o f ih«,. eh lo ri4 a  in  %^o&X &rr3a&ts« The ro ta to ry  posrer o f  
tii* grcKSuei then i* ?*o# to XX# i font e M o h  has been pro- 
4ueed i&verslsa*
Thor© in only -an# other recvraed e&e&ple of o& optic* 
a l ly  &eiiv^ chXojposal^hla&tft| th in  la  e^Xchloro.$ulphia3l&  
prepared Xy fce. hen&le m& Ct%u$h («r*»1?i3f 1D|* op-5)* i-ut 
$,enyoss s a l x h l l l ip s  C i&e» g jt * l  poata latc  tXs iatcrta©41at# 
o f  a e h lo F o a ttlp & in & ie  whenever thl-onyX c h lo r l& r  
reacts with a hydros c«^on4* This i^ier&e&ioie co^poon4 » 
on 4.#oamposiag %  th e  j& m tz m lm i G eaerifced  ab o ve , w i l l  g iv e  
Fis# to a tal&an inversion# la this correction, it is iaport- 
tut to point out that there in oae factor -which s&y si ter 
the course of the decoispo«l t ion* If a pfceaagrl group he 
a t ta c h e d  to  t i ^  ifSpai«#ii*io  e&rhon' axcae, th e  e le c t r o n  a t t r a c t ­
in g  p ro p e r t ie s -  o f  th e  fo rm e r m&j € u n m  th e  l a t t e r  to  r e t a in  
the c;— a X hading electron® m& give rtm  to m a table carh- 
o&iu& eision*
,  1
• -* XwOO- ItOC<i
g 5 V  
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1'fet riuble mnion ®%%m®im® l i m i t  to  thm m ilo r tu ^
without inversion* r^Fidiae however* revorsefi the 
sign O'f rotation of tfe^ vtfcyXpheo?lc&3m,»cetft te obtained
from eife^ I ^ #uuidel&ie»i season* llpecos&b* m a «hijLUpS|£*»
1?30*415)* ii le evident ifimt the pyridine m^T-eomB® tfm  
effeet of inn phenol group* end onuses the retiring group 
to  le a rn t  m t t i & i m idy positive to mmol® it io take with 
it the binding electrons between t&e O&jrgeu sand the- 
rmiric earbtan etas** itsu# i#feiriag; behind the -3i&#ii*bie cerb** 
OiiiUJiA e&iioxi reacts vith inversion **0 previously des**
€ rit#d*
(ill l££. foterseMqa .of glteA l»C~)-qg61at^ jjulMiiBo»s?- 
ioajjAaaaSfi je jB  M ic a i :  m a m & M  M t M &  jtaa ss se
■bmm a mixture of alcohol and pyridine 1b
m t'm r i* treated with eih^l l«<&©r^orosuIpMmas^prop!onet*
& p re c ip ita te  o f  p yrid in e  hydrochloride le  iB&edlfttelar 
formed, and & highly X ^m onz l®tarjr sulphite
is obtained fren the etiiofeal solution* it ethyl
be substituted t m  the n-*«yl •Xeolio3>t then &i~eikj 1-l&ety1
■ /  ... . . < £ /
sulphite is produced* ffce reaction, follows j* regular ;li^Fg©
u f* 5 \
■ci ♦ sa n — ^  c -c x
2 Etooe ^
A'O
FI &€■ t O' F © O.# F* sk fe iOT 21**2$ Xp^pFOdOO'%m 
fwo important, ofei-ervdtla&g In  &&£& about these 
eaperi&ente*
It * efciorosulphiaste would ls*e4i«t*2tf EiVe a sulphite
with g f^droxf con^m nd In  tfc* prescso.ee of pyridine*
.2* It s&jr fc# p->bj:IPI© t# &©&&&strain if# tG 'tm Xkm , of the 
i&ter&ediste ehioroeulphimste#.ixt tbete €&£-£$ Is whlet. Xt 
I# tcKi uisWisXe Uri® leolftted, bj £ddln& & m ix tu re of 
an aIcQim1 &sd $yri&l&* fetid Im l& t in g  the m ip k i t n  forsed*.
(ill) *ffce internet! of* of ethyl d^l&ctistg pad tM.oaorl 
efelorlde $rr the oreferee of tertiary fc&eee#natog■ f t «*afc»<» *&*&&& Mm**—.frft- jhhwijh*: »*awgaae&- iwtnmrfa*. mwMW.iMWWMMiwr«>-
Tn§- i*ee of pyridlntf in exjunction w ith  th im g 'l chlor­
ide '-m% first described ep D&rssetis i€ eM.pt« j^ gnd* 91311 *<2^ 2# 
1*14* 1601)» iPcm tfcionyl chloride is ndi@d to eifc^ l JHI&et— 
ate in fh# presence of pp'rMIae, quinoline and fgotmlnoli^ #, 
XegLVorotstor^ ethpi g-cfcXoroprepio&».t* of $ -m ifnm X & tiifte 
r©tstor^ power is produced* Da $h.® heels of the theory of 
fcenyoa and Phillips# the efc.XoroatilpMia.wte i«r first fonsed 
and this ttea deeo#pot#a by psse-lag through. tiio pyridine 
l a i r  m e d ia te  comp lex  #s already &e* scribed* They contend 
i jtesyora Lipeeoab end FfciUip## loo* elt) tfcwh tan pyridine 
will gciusily «it?l*t in the production of the efclerosul- 
phinate* f'M# Yiew9ini*& far at it if applied to the eh lor* 
motion of ethyl ^•Xaetate, is now controverted# If the
eblarosulpfeinate wav® &:<t lag  the j^ a e tio fi*  o&e
wonM expect. th a t *  CQn&i3*z*«fe£6 ^4#fif-l.tj* o r  
l&ctjl mljMt® vm:-^ M-&m t%mm4 4®r%mi tl*e e-dditioa of 
th ic m g l ch lo rid e  to  s aaxt& r* o f  m h g l £*& t6t6  &&& ^ r ld l i i© *  - 
Tr-i^ however im M i  ia  record ^iife  i f #  exi^ri&e&t&X re s a lts *  
The i»¥lddfiee ooald te l ie a te  t& s i In  tne o f  pprid lfie
the intero&di& te ehl& roralp iiii& iie  is  not fo rs e l*  
pyridine &&£ t .• & th y l X*ct«te trt mixed, «* eon©ider&tXe 
g s o a l o f  he&t is  erolv-ed} a pfCMi&aman. sMch ssoma to i ir -  
e le c ts  that ekea fee l i^m b lsm thm  im® t%kon place XetifeeB 
th ere  hp a ^#clossiss wailets ho represented
itm#5
C-v'^-t
The hydrogen o f the h ^ ^ rw ^ X  gpmxp ppoto&hl# -eo~
o rd is ^ ta i w ith  the f i i t t o o m  o f if©  p jr id in #  iso lim iM * There 
i s  wersr EtTOii|“ exidesiea th a t the 1, Voeen o f  & hydroxyl
groap eeia h f lo& acquire a ^ s la r ^ Ao.f fo ur (
ctifijs&re "iag-wiek, Tiis E M e tw i ie  32S2ZS. M . l& M m .>  »*P- 
7% 11 ?» iffl. The thiGEt^l chXcride may thorn re*ct «tith
t b i t  ec>*cirais^teil complex la  the fo llow ing
fr+ *f
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I t  iM j>osluXstaa tbfit m l0 M ?  utm * o f th io n y l c h lo rM ®  
lo m n  m mtam m  as «£&iaa# fceeoisoo
ebax^ed &&£ G0 ~ar&%im%m w ith t&s m ypm i atom of tba 
ro a^ l groat## T it le  grooaos &»$ tho $IT^et o f tsfeTiog- i t s  
* group p & e & o & c p o s itiv e * £g&in
Ksft? loore t&e pa^enT eosditlona for ie’reroion; tte pre**
po&tejrently positlir®  group o& r& tire&eftt i*m4o to  lc**vs- to«* 
hlxiA. a oi*i%os|im cotton ■mhlvh groeeed® to  o rio o ta to  it®  
eTlorlo® iJston fo r  ati&otee-ni b$ terorsiori*
^  3
c i*} hill BZ Z M  J M  M i  Jt&is
ethyl a^ at*chInr&Bui,-hlnnx^oreo 11 >?>»»le ,is treyted
a i i k  l a  i H i M
‘4 m  e- I^l <*•<& loro&u Xpfcinox^pr^ion* t& an! &r?liUne 
sre mixed together lr* fctfcer, im ether dnyolofele red oil 
alowlo ae^rotesd^odng ei&ere&l solution e?Mch con­
tains a highlf Iw to v o t* t o ?$■ dhgt <*•ch Xo royrn y 1 c* j.aft* f 
®nd* froa the ^nouni© at i-&ni&ml chlorine &n& ©nlphur <31* 
oxioe the cther^l solution pield^ unchanged ehloroeulyh* 
Jjytie* Tgw n i l  Is coapXetelf eolufcle In -sf&ter, giving rine 
to chlorine tm m  m X gulgteir dioxide* and yielding a pierote 
xhic& I t . M l  p^rldino iterate.* Ifo reetcMe w«& obtained on 
reno^'iag thy U n m  the mthemu"I m xtr&et of thy fecpeoue
&olutl<& of t!i# reel oil*
o
The a&^lyeis of the giersf^ obtained isug# 05 t ;,:,
he*di II* %? h i nhowB thfet t i e  o f e&rWr* *to$$
prc&e:tt is  eqy.nl to the hdaher o f fey&ragsn o to » *  The
fo ie ia ln  lauet th ere fo re  1# 0  II && regards these t^o
n  n
z lm i t *  The Tne# greeeiit i n  tr# r©4 oil t s  & reluct ion 
pradecf, of pyridine of say he gone m n 4mm%U>n product 
yf yyrldliie mil part of the X&etie aeld noleeuie* it is 
apparent. t li« t the eo&etlWtlon o f in# o i l  is  sortfcy o f  
further invest ig«t lcis*
v . Z z m  m Q m m iM m U ss, QL B s . J M M ia s a  $£  JLs
of tj-o SSiSMSMSii m  1£2 & M
£ M  X M 2 S£ l i M i l a s  M  M B 2  *~J£SM1 P *rtV 6 tiw m .
14) X M  m M M s z s M s  ia isssa- M s  s Is s M M s l m te E itx
ontf ro ts fo rp
I f  %\t» a t  grstiis? o f the. © le e tro a & c
ntto!**? Gh%V£®si 1b & mn'Xmmle  db not co incide, a person- 
ent *\ws% v\v  <Up&l<s he produced* B0jsn.dahl* fztyih*
-IXli&gsa* ***d dtfeer* huve iiweohigfcisst co^eo-unie
e&nt&i&i&s sacb dipoXen w ith  the. re s u lt U-ut  d e f in ite  4.1*** 
pale contribu tions s#p he ».seigne& ta  ind iv idu & l groups* 
w&M fce *?r«ng6<t in  u m r t m  r e p re s e n t in g  & 
grpdnsX trM S itic m  from strong3^ elee&ro£0*lt4«& -  negative  
end o f  tfea pnli? tow ards t t o  p e re n t  z m lm u le *  to . B lp o n g l#  
&Z4& tr& m $*±% $9  ~ p w i ix w  end towards the p a m n l mo-loco.le# 
eeeent i.im*&tlg« «i$fui into t lm  e le c tro n ic  *,trdeture  
o f  s&£*tt#rXcfed. to  the ¥lew I M i  gioieoBlor d iss^ iastr^  
dcptsd ippM the dlapoelvlOB fend eo&figura 1 ion o f the com- 
h tn in g  electrons* o r the atosi# tm m m lv m >  r& tbsr ih tii upon 
the arrangement o f the e lm s  in  %m isnXeeuXn* i t  ssese 
l ik e ly  th *re f» r»  tfest the e lec tric - jnose&t o f the ac tive
molmnl®  w i l l  hmm mm® d e f in ite  e f fe c t  on %h® ©e-gnitude 
o f  tkm  r o ta to r y  po w er* m o l tfc e t & d e f i n i t e  f t l t e r a t l o a  in  
the polarity of m m  ® t the will e&uee w def.inJ.te
ehsrtg© la  powrr* d eoftjgrohenelwe in ves tig a tio n
talo the effect of the polarity of « tt&stltoeiit os the 
o p tic a l ro t*top? power o f  m camum^d ie  being c a rr ie d  Out 
lay B*Xe and him i QO£>t l f 5 0 1 321 }*
how It follows that if changeh in the polarity of 
substituent© esysse ejmXogoue efcaiiges in  the Ww-gnitude o f 
the ro ta in ry  p-crer# then the derivm iives, oh twined fro s  
sn o p tic a lly  netiwe parent compound* th m  &rr&nge& Xn the 
a r d o r  o f  t h e i r  p o la r i t i e ®  sh o u ld  g iv e  & smooth m erl e® o f  
ro ta to ry  powersf i f  the d eriva tives  arc co n fig ura tiire l^  
related# where are two hindrances to. the: appliestIon of 
th in  «&etfeadf
1# the order o f the frosgs is  aeooriam.ee with th e ir  pah* 
eritiesf e« determined by different methods* is n o t &l~ 
the eagie* ami
a» p a r t ia l  roeeftlefttloa »*y th ro w  i t#  ro ta to ry  powers 
o f  the d e riv a tive s  out o f & smooth series* 
heverili^ le& f f data are &ecuss.X&ted# th is  method isay 
p ro v e  to  he e- v&Xu«&le c o r r o b o r a t iv e  t e s t  o f  r e l a t i v e  
e on 11 gd» r «*• t1 on*
i u > m m M s M s .a J&£ is s ia s  M  og
£ 2 S il
Vsfcle JJI,^cssBtsla* s list of tfce ccssgatsads &•!?*;>(* red 
eours^ &f t M s  Hr? «eti «-.*iioit* it will &e 
that the lexiroroi$i-or^ poarar of the ^eirtera o f this 
rerieit decre&eee fjroai the ,. acetate t h r o a t  th^ tersaids# 
ehlorisio^ hydras? to tte leiitoiite* this ip &.I0 0
r u hip too ardor af isscre&^i&g positive polarlip of the 
sraupa* OGC*€K » &r* €1# £S1* hoC 0 II § imd indiesten ih&t
"  5 6 5
i M  d*riv*tiree f^ rm.iair iMa series &m  e-oafigmr&iiireX^
related* •
Cerimiii 'i&vesti^tla&s (s«n& r f ^ ? € ^ f f . s t  the *m& of 
t&i?* section! I&s-d to txi« eaftoiaslcui t M t  ike ky&poxpX 
g r m x p  i«*. m z t®  positive tksm the %ruitJ.iie grcmpi hut there 
is deficit# e v i d m c e ' ihm %  %h$ t-emapl group is such mare . 
potltiTe th^n either of theses- so th&t the dexiraroi^torp 
hrostle and the hpdraxp esKspou&d fit in better with the 
series containing the leeVdroi&torp temsoyl &nd tkioep&ns 
derivatives, than w o u M  the le&vop&tst^r? fcroxai&e and 
kpdroxp compound*
i  t  8**5jf !&S feCOeptrSd 1 M.0&ITISOTI d * f J V0at
the group in less positive than the
bgasoyl prcmp* the dwtrorot^horp p^ioXueriSralphasiaie of 
etl^l d-l^etete i n  therefore ssore eorreetlp placed in ike 
series gives tfcfen would £# its eaticmer * fo too with
+ 7
tfc# 'thioc^ &no a#ri¥feti:w#0s ax^rla^nt gfco^ a
( Bci^ feentscfc mna &eiler&i&n» |S*» ti^ Sr ££, 786) that
$&eee groups should t e  placed towards the p o s itiv e  ©ad o f  
the poXftrlty series %%m leaver is iory iMotefcaopropiam*%m 
im t&ereffore much tetter placed in the giv«n rot*iar^  powar 
m r i m  than irteld te itn fte&tr&ro t&iory isomer* *?h& saleno- 
c^&no derivative ^ t e u M  te &ore Xe&srorot&tory that the tii^* 
cqf&sto derivati**; tat protehljr tte ethyl ^ selenoc^ &i&prop-- 
.ion&ie ot^ teined fro® the pHfcol&etutsulphczia to warn pertly 
raeissl&ed* If^ r^ rtteiesg, live &extrorot*lory itomer feoulit ts
still more -discordant if it* were inverted instead*
(1ii) Coneiusions** avaKMsd^Sft>ti'£«>»ji(uikan»iM4. /*» Vn»*r***#^*htf
Considering then, that erperissonls on ' the deteflsinatlsn 
of "relative polarities* le&d to tit view that 11® uaeetate 
group is .more negative than tip 0g9019 B-r* groups, which  
are themselves situated tew&rds the negative end of the 
^ e rie e , % M let the le iiEopI ihieeyafio groups ore d e fln -
Hip ® itm t® 4 . eeli oto to the ‘positive end* it he
A*
concluded that gertrex^tetorjr ethyl e^chleropr&ple&dt*
longs to tfe® *m* scries as ethyl 4*tect;#te rod is there­
fore eo&figsmtlvely related to the latter*
fuppori of tliis conclusion is forthcoming: fron the 
eatperisseirfc* of rat ter son and lavr&an (d*t 1J33f on the
relative c m ti& n rm tim x of the derivatives of mfcthyl !»(•}- 
lactate* In theee dispersion off eels vere used
+ 8
fc-e m criterion «r relative configuration* 2VfcleJt£ showa
t h a t  th e  ordter o f  XBerefefeXiig d e x t r o r o ta t io n  o f  th e
tii&s'-mttg mmpomxA m m  iteo r^ &sia&te it  similar to ttea order 
o f  X m rm ^ iM E  'g m i t t v ®  p o i& r i tp  o f  th e  t;K COO* h>hl# €  H CO
o & 5 ^groups*
viiia ten&aacy is &;1&q &-&txit-aii«sd in the aari#a given, in
tufcla V - .
.a s s e s  © f j& g a & lis g s  s£ M M 1  &-M £1mM
t-'Mcft are wa».w>sg& t--a ftaTe tfe- ?:asg Oortf Israrstlffln.
o
g-Ck.rvcf.ci si ■ ♦ 532.0 1=1
g-O-Ee 20.1 ,
B“0«SS«©C 8 7^
5 11
IM H E t 75 .7
K-0-50.0C B 55
7 78-C-60 C B 53**-
7 7
5-G-CO CH BJ.S
-•  3
.ts-Br X > >
s--:c-<.a « K W .fc
$ 5
E-ex 21
JS.—R3  11 * 26
2
K-OB 11.2
S-SeCS -  1 .J
J.-3 CS - .15
s-ocee ft - 27.2
6 5
: £..2JL.4uS Hi 
S M  SSM iiXS. i2JS£l 2 t  LeX.ks.1. 1 - i s s M S  m i  M i
s M s h  112 m m m s i  M  f o r *  m &  m m
<7
8-ffiOCl oC -  2}& -7
t .7'3-fs
s - a «  ' 33.* .
a-SCCCS 54 .6
>
afOCQCH Cl 43.i
2
S-OCOCECl 34.2
S-OCOCCX 2k* 81■st
E-OH 6.22
R-GCOC H *  21.1
&
4 - f
s-oco c a (» ) * 51.3
6 4 2
£V_
X&3 M k x M m  m m m  2 1  & -M 1 1  M s s M l  S M  ill
is Is i^rns ziitei SMziaa
B -m  oca -  5 . 2 *
li“CS0 ♦ ?)•%:
IM&SGHj *  J ,2
i^vkl&UX 4-
& ^ g<3l g i '' *  5»i
4- , t?
e-cooc _ *  3 . 5C±i
5
o f 1'Bicre^ t in tb® Trseent 2sr*/eetjkstIon, $2*rgn?retdti,xwa^a ip wpt^p.><^.iw<«i«t?ajiMai>iiMf8Wjl|r »wwwgt wrnwuwi hhw 1 ttnrn* ■ i'hh-hb i nan i ■ mom**ft■ torrt wwn i i»
according; to  fhsit* nrot?f&tvte Polarities* no in 
%or?pg%en't i-radn^! Trsasltiaa ‘froa Hlecingmegntl^o 
to
From tfce study & £  dipale so^atis* iilliaas infers 
that the following jp*oupo are arranged in the order of 
inereasing positive polarity*
'** if
CMe Br ' Cl . m
Flurseiseisi { M .m * U m & M % t% r ' Fill. Soe*# t$«3, €|* 11*1 
studied tm tMflumm of safestitsest* on tfc* dissociation 
ee&st&ntg of substituted «e*tlo «»d hmtolo ncids* *nd from 
hi s. conclusions it *ayfee inferred that the groups Ci# fr# 
sa4 JfeeO are sittur&ed dlstinetiy towards the m a
EtfegatlWS
of tto polarity s«rie*»
By tli# tn of the deeosaposition potentials
of the cbrr^ sending potftSftlu* sms Its la scmrmas solution, 
Bfrr&eg&seh and Iolierm«OT|3.0O*elt*) show that the tfcio-,¥»--* * ■• y » w jpniifi; U. .*4»* ^
eyano and tho sel^noey^fto .groups ^houM ho pl^esd wall 
over to tfca positive ini of %%® polarity seriest whilst 
the €jl oBd the I?r groups should he pl&eed towards ifeo 
negative «nd#
"t*-n 
■*•’’"
Tbs OIci and fiEt groups are negative croups. T h e ir  
rasX&iiv© d ire c tin g  powor ha© been bp Kablnson
(J « t l92g0 - 401)*
The position of the sulphonyl gro*2? nap be inferred
from tbs wsortfc of BobinsoalXoc*eit.) s&a titrated tbs
irarta® derivstiireii of Bs 50011 ©nd esliwai#! the prepofctisn
of 5"* If* «**& ST isamerlclts forced in each m m *
■ IngQlH { J# *15f6*S4W ]  h&m studied the, .directing
iitfXuane# o f the groups K#M * U KS * h 111 , 1*!R  * Bp
£ 2 2 5
n it r a t in g  eoffBpound* o f tM s  tppe gnl determining the pro** 
portions o f the ortho* met®* »nd pare derivative©  fo rr^ r  
is. e&eh case* Ee found tfc&t on nitrating B* NEt$ the propor­
tion of the mata derivative wae 85 f* whilst hallcKs&n oral 
da Bruyn (Icte* Tr&v# Chess# 1510* JJ* Jg} .found that 1,0 , 
of the Be in derivation wm forced when &s hi was ritrrtod*
a
Froa theme co&ttideration* the following merles la 
deduced*
■ l!!I Oil m  m .
-  . +
fisee it Jme hem. shown tlm% htm m l® fecid is a 8lroagg» 
er acid tiu»n acetic  a eld * It h@ in farred ih&i the 
«cet03yl gmip is a negative group whilst the laasioglorp 
group tead-a to set m  a positive group*
Ft o s mi oh eonsiderations &s these the foiioilip,: 
m r i m  t© adopted at representing a, g re dual transition fruw
6 Z
c i& c t r o J W f f& t i r ®  groups to strongly ©Isctropofeilive group®*
IB t Cl! | C2£ef ££!t , f  r  9 C l f CE 9 
2 :*
0 S 0 II ', t> O 0 I! 9 SCI? I SeO?5 . BO 
3 1 1  2 6 $ • j
e>5
1 M  S aM S ijM x 2MSZSMMrn S t  .adfifclnstei?
^ a s M U n ^ s a la g  s M  i& m &  SstihdUJss* 
i  i )  I t e  azassM a s m m  M  ih &  M z h  s s ts ts s x
pf eth jjt a(»j ^ obthtomm Ir-blaoxg^rostonate *
from is b le  JJM^ i t  w i l l  he tim% the e t l^ l
ohlo?0£alphin3X3pi^pi&&&&£ prepared by the in te ra c t ion  
o f ethyl &*lse£©te end thi&nyl chloride has ea tmueual* 
ly  high ro ta to ry  .power* IM S  is  sees c le a r ly  %  a cm ~  
pB&imm of the ftegBltttdee af the rotatory powers o f the 
ethyl d~X&ctyX derivatives co&iaiBing the grouping 
ca ICMOBCli) CO 0 E ,
5 2 2 5 " •
where M 3* C l eC I®1
a ,
« 0 0  1 (  0 ciyr!) *  ft.
% t t
<7
O
sa
m
Ott .&i Cy l^ etyXl ■ ■■&'ip,d-*%
3 a
6 H (p -t0 ^ -i>  *  53* 5-
7 7
Cow It can he Been t ism  table HI th&t* In general, t 'm
ro ta to ry  powers o f  e th y l s|~Is©tyl d e riv a tiv e s  decrease
in  magnitude #« the- p o s itive  nature o f the substituent
increases* b«t the ciUcrlise group \C t ) is &ore positive
th&n either the asiyl ioc it j or the ethyl X&ciyrX
3 11
(CE cM{c)C0 t t }  group | m 4 yet the rot&lery power of 
3 2
the e h lQ T Q m lp h iY m te * CH CK{CSCCI) CO S t , ie jraefc fci^ fc-
3 t
or tls&a tfc&t of either ethyl &»l&ct£rl R—aiiyl sttlp&lto or 
ethyl d-dilaeijfl sulphite* “furthermore# it is Miu^uul 
for ®n organic gubstu&cd of $ simple structure* of which
the rotsta r j power depends solely on th n presence o f  one 
&B$swm%rtc e&rbaa doss#' la k m tt & roldpry power #s high 
se 352®.
There is*however* & possible dliiiaitd source of 
tli# rotatory power of ethyl g^ e^hlaf^ tuiiihiiiaxparopiari- 
«**• %  the preparation of £~&lXjrX esters of p~toluene-
sdp&laatc ecld in as optically active condition* Phillips 
le*# 1^ 25#- 525 }^ h$® sham that & sulphur a Ian attach­
ed to iferee dis&t&il&r groups cai* give rise to *r* csysi- 
&cfcric molecule* Phillips eoaciwtod that the - e lasts led 
forotiX& ys-ign#d to suioMfiic esters , V H fish) OB,
7 7
liia4erm«t#ip expre$««e* tfeeir structure*
t'm the h^sis of the dectrorlc theory o t valency#
tire sulphur atom has six electrons la the vdeiiey rlits*
** It ca» form, m 00mpound ly eh&r-
H ■*
** lag two of its electrons with two other groups
&n4 00 complete its octet u* z m  foliating wuys
£* & *R*
* *  *
If the octet he .considered &© the la & x im m  for sulphur1#
lb* only wuy la which it c©a fora further atteefc^ eats la
39zwr
hgr dotetisog’. elections ho aihor groans d m i posi­
t iv e  Ijr charged# .X jSt O m t wow4m i% GQ3B&1&6 e i %h o ther
group# or mtomm fcj foroi&g ##ftlj>olar- Xlzti&j&ea ie^psre
f5*£»» 11125* Jjf 2^5) • Tfce structure 
of eih^X g»iQltteg&fta&lpfci&ala should therefore i?e rep$e» 
rented ihusi
d ei o st a ?;t
.%+ ~ (♦ -  I
IS  * Q o r  E 0 ' of*
I Ic k ■ c is c r
7 7 7 7 f ?
- E ^ e rte e iite X  evi&e&c* fo r  ih# osieie&oe
of is se^l^olfer link between th® i&ulpfeur &hd the m ilgft&x- 
3?X ~03q?g€»i &to&& fesa obtained hj the determination
of the ^ r&dfcors of eemptnmdis containing tlite'g;roup.
p ? i t o  (o^gam aMS*» 1525, 1
l8CSfS5t7) $;-xwi4$s m ti& m m  of the existence of teo kinds 
of double bond. p&roc&ors or such eo&pou&ds on etfc?X~
one *?nd acetone, in nfeich the double- bond consists of
foi? elect mis* indicate th&t tht© t^ pc
of double fcond contributes *2J unite to the v^ Xue of the 
molecular p&Trn&hwrm On the other ls&nd*«s extreme t ion of 
the p&r&e&»r& of eueli. eospmiadss am diethyl sulphite, tMon- 
ji chloride &n& phosphorus e^chlorid©* which on the basis 
or the electronic ikoarp of v*leac? should he fers&l&ied 1
■mhtWB ik© t mn daeregtsfit o f 25 c n lit j in  m i  contributed fcjr 
th lB  typo o f 'bond* th is  scalpo-ier type o f  fcond ^©isaally 
contribute® m decresm t o f -1 *€  msdis is  tkc |-;srs~
chor o f  ilia  so leeule m  %*hich i t  occurm*
frugdc& {cozxu rc  > -M liip s ,0 ^ g .£ it» ) fc&© determined the  
peroeko? o f  e th y l p~toX&ece j?uIpfcl&ete* ftke o&gerved va lue , 
410* f t  &.&&&%% v&r?  c lose ly  w ith  tk« g&r&cfeor o f 410*7 c a l­
cu lated  013. the assumption ik c t  tho bond fcet«e«n the sulphur 
nios and the &uXpfe03qrX ex^ges* atosa is  sealpolar* I f  tftr 
fcond la  1 M m wmrm m i^ r  double fcond, the
c& lcu la icd  psrscm r would then be 4-J5* $*
fh® © p # ita l d isposition  o f the sulphur aloat in  suck 
malpiiinateo whg ho reppe'sented ky the structures
S ia il& r  centres o f  asyissieiry «$. t r ^ t  which ex is ts  in  
ethyl p-tolueneeu lpk iBeio k*v# k#«a shown to exlet in mijr- 
ed m Ipfeoxi&oe sod su lp k lll& ln e s  fcy f-u p o n , C is rk#Harri'» 
scnf snn f h i l l ip a  ( 4 * f 1p2o, fQ /p j 163) who resolved
the following compounds into their ©nan timers:
.lii eMek the oulp&ur sins end other 
groups occupy ihe apices of a tetre-
feedrosu
0 H. BE 
6 4 2
€: H C^xm € .ft t ft 1;
 ^ y  fe k  ^ h
eY *af.__ #**
chlorous*tee tiiu «uX£hX.t»ee will pr&h&biy b&vo
%U& conatit\*Mom i
00 • *
Mr**~0 *  E *  C l snd fb^v ? f  £ r>^»§*
*  +-•• «•
* -• • t  t-i,. •■ • '?/ « ^ *•V . ' . ' *
mtd 1m i  the sulphur ptosis of chloroenXphinetei? end tta** 
eymetric&I eulphites will hm
7he eh&or&mIpki&mt® obtained %  itm action o f  thim>~ 
f X chloride on ©tfeyl d^ leeiMfct* bsjt not be &n •e^i^XecuXfrj* 
nixiui*e of tfce ten prefcefele tom®* ethyl &»l&eiyX i|«*cfclore~ 
»udshto&te mad &thjrl l^ c h lo ro m ipfeinaie, but nay
contain es cxocee of 0n& of ibeee isotesrs* bow the p$r&~ 
e h c r o f  -%U%mgl chloride# t fh * 5# reveals ib^  probable s.rea- 
esc© of a ©e&i polar lick t&. this isoXec^ le# that the 
w ^lp tm r f ohlBTin®  and mitm® m.&j hm m  41 pp-^eed in
that %Mj occupy tk® oomom of a tebrehe&rans
* Such & golcoalc 1# of course ep§~
'0 £?etrieal end e&nnat exist in en~
a&tio&orphous for&s# but it is isr- 
portant is tbs* prvasbh &i®eu^£ia& to distinguish, between the 
two chlorine atosse* for if Civs} were replaced by the ethyl 
6~l*ctyJL group the resulting ^ oltjcu be ethyl &»lsciyl
11 s&#)-chlorosulpblnute# smilat if C!(h} wer# 3*§l»eed by the
sthyl 4 -lfc e ty l group# e th y l ^ -Ifc c iy l d-ohlarosulphiiiste cay •
resalt.
C l
/  \ u
* Cl. *m( 
h  L
3 /
CO Kt
U )
D1
3 /
'd 1
'd'
C‘•j -s-ti 
2
CXI)
I t  t i l l  hm seen t&at the s tructures represented 1$ { i }  
m.d {11} a r e  n o t ■ r e l a t e d  a n d  b o  t h e
naXecaXea «hle& tfc@se diagrams represent not 
formed 'id tli #cpal Y e lo c ilis iu  th e  th lo n ^ l ch loride  «&?* 
under the ln.flu*ae« of the m g m o tr io  eentre In ethyl dp 
la c ta te *  react in  a vay, f i r in g  ?&ore o f the
ms rots* than at tee Indeed# it m o  noted that
fro£§ th&  eto*&potat o f *&?&&«t r ie  synthesis, the in te r ­
action  o f ih i& s y l ch loride ia  in  some respects unique*
A p r s f e s h l ©  iatsrssedlst* stage in this r e a c t i o n  w o u l d  
eoneeiTOfel? fee the formation o f the eoas&Iexs
,4
C l  Q t
*•v *■
«S» f5.- Vte'**» *** •*- ****** tm*s
+
* , i -mrn  *k **> J?
.  , e  j  °  /  V "si i»- J» d  I* t- X O'X
IL
-«■
U x i)
•¥ HQ1
the eo&plftx tXllj pv®b&b%$ result© through the process 
lavo lv lag  l i r e i  the coMHPdi&irt issi o f  the hgcrozrl, 
gen hicsm o f the e th ^ i &»leret*te KOloeul© w ith  cm- the
ch lo rid e  ntsms o f  i »  tL laity 1 ch lo ride  ssol&eule#. Tiij?
m&g i &m c&uae tfc*i Oil |p*cmp to Xe€»e neg- 
ttttreljr chw£%!c<f sr*4 to spilt off m  s& m it m * - "&e posit* 
l¥o charge cm th<g m lp k w &  atom then orieat&ies ifc© *0t 
enicm ©a th^t if# e&lphur e&i* beeoiao *tt»£he& to
this eniwi &# th# gMltiimif charged hole croup Xss&tss 
the &ol$ouls« • Jtow it sill 00 see# that the opttoslly #®t* 
,i*s efh^l i&ctato caii cc^ Oriiliiate with either of the. two 
similarly Ilfi&ed e&lor-JUiS atOMt in eo doin# It will 
esrnee tfee s u lp h u r  &%m. to ss^ ismsfcris* end will 4e*
clt# the configuration Of tli# chloros^lohlTso^ ra&ic& 1 
pf^thiced* fnacr thete eiro^ast^mec^ it tm eortceiv&hie 
tii#t afc.e jr©»sCsfiOii ■^•c^vi*5 jso *no * only eu-© i wo®
produced* ?a<& au occurrohc# he# of course nwsr heen 
detected durifig studies of eeyismetric synthesis l&volvlng 
the productlc& 0f eh **?«&« trie carton a-tosa; tut amongst
ifecs® Fts*at®i? it is difficult to ttB.4. uu c&ssipXe in ttjleh 
the production of & nsm fisyssfceiric ee&tre would cpeesr %o 
t#  olDsslp tm  c o n tro l  o f  the e s id tls g  opticelX#
*ctl¥« group, Vmmll^ t m  m $ fin e  optically group
i  6 scp&r&f eel. frcnfe the c^rlo ii atom ekicfi ic* to Is© feitd# &-sym- 
:■:■ !E0tri@* &sb X& the iuultieiioii o f  I-*eenfhpX pjrpuvvt* ( Mo
r e u le ,  € . ,  1 f% * JJ# 1 24?) #
reduction
eg CD €00 0 !! — - €H CKOE COOC II *
5 13 15 f to 19
&m4 §blm®mm C%1** 1^21 *XtI* i&1&> cst^ iiw d  an. ©stive  
phenplehlsr^eetie &ei& i^CD ~13° in  alcohol solution}
X-ty th» setian ?3f ihian^l chloride on tfc® rscemie su&a&elic 
eskr of Th% result obtained %n ttis expes**
i^ s-nt *ey in cere s»sp due to th® product ion of sm 
tetris ralphur a t  on is  its lat-srseaiftte tifeXdra&ttlphin«t*, 
the forss»tl&& o f which is  p 9 *t$ l*te &  fey Pmpon* Oi|>coc@b*
&nd Phi Julies (#*»  i$ }O t M 5  ) •
I f  t m  t m ^ r u c t im  o f ih lo c p l ch loride &ni e th y l ^  
lact*ts is  attended tp  & tm p lm te tf«y*seetrlc ftr&ifecsils* 
so th a t on ly  on* i&os-cr is  produced! then the high ro ta t­
ory power o f the chiorosulp&l&**t.® ofet&i&eit mmM  Pe account­
ed fort ainee w &$ -0f the optically &etlve ®uIphuv compounds 
o r th is  type ch ie f Pore teen resolved, have high ro ta to ry  
po^trs*
6 /
 ^w  M M m m  M  m M m l  jm g & lz  s £
For tho rmmmx® '*hl£& h*v« fctreas stated in the fore- 
going auction* mttBmptB kve been js&de to nhtaiu 
as to the optical jg:ij?li^ ' of st,lit 1 *3—^chXorwuiphtnoacy- 
p m pton* te  *
hhillt|s5i 1 } hjs^ Bho-^n ih&i fcol-
e^aesul$h£n & te is readl.^  separated into it®- Xeo&era Itg 
censfu.1 fractional diz t lXI&tior*• Im & tliiifer w&g§ -eth^ l
g*«^-|X’-p^toXu€a0goi^hin0^gpro|iion.at@ tmn w s  teeea 2& rtly
separated into its irosera a slow £vm&tion^ X di»tlll*fe»
— $ion at - low pressure* ‘from, table ^/j^ .’It is evident that 
the dfremi^ es is the of tie r=>t#to;ry powers of
t m  tm c tio n B ; collected. Is cine to the separation of the 
hxo fonss of fc&e ©ulphinat#* ethyl lpc&*rijVp*toluenesuXph- 
iBo^ppi^ plonate end et.hpl 1~^  X-p- to-h&m wm XpMao^propi oss~ 
ate* For .lasterce in  t&hle Vl_ i ivj » although the refr&et- 
I’&e iaaleee of tin fractions- are p m n tlG & X lg the sane aaa 
the te^ periiture of the list Illation s*emiiin€j almost eonhiash# 
It will he aeon that the rotatory p^wmm o f the first and 
last fraOtlOh© sr-S eo different os U .. ~/*1 }* oal
<?
c< -1^*6/ for X « C-*£5* iha oecarrasee of these two fora* 
~a-t
o f the ealphlaoit! *r»  preeorehly due to the presence o f an 
ag^iu&etrit* eulpmr atom is the fedphinate portion of the
molecule*
Hvi&cne# o f o f the i&o&cr* o f etfeyi
l^ lkcrtj-l $&>&&$X %u.lphi%€ 1j$ frceiion i& l dis&iXX&tlaR !*«§■
noar fcetsa ehli-lnecl* £n txsisination o f tsfcijs Wl $h<r#s
thfc roiisfos^ o f the fractions. o a iic c ic d  d if f e r  w i 5^
widely* &.1 though the r-efi^ctivc indices and the euiphur
eoat&nt o f %hs re jo in  p re c iic jf iiy , id# &&&&• .?lo r
lr*$it*&cs?# in  the record o f the is s i  d is t i l la t io n  os 3* I l f
it will he s$*a that the first froetioa &&s & jfq-
c
%-a%m$ pm%? or a  *-12*12 ;l»u*§» iho i& st fra c tio n
1
C  -
fes a rots to t j  %Q'mT of oC ~48*3* ;X*G*># hut toe re-*
hh£i
fractive indiees of iheee taro fonts differ only ty
three anils in the fourth decimal a«.d the datera­
ined talohur coaieai is pr&etie&liy the s.a*%e for the firrt 
&s fo r  the lo s t  fra c tio n * i f  m%m& fro® these d is t i l la t io n  
experisc&t* that fttfijrX X^lseiyX f^&^XeaXpiiite pre» 
j>u«4. hy tiie in te ra c tio n  o f  e th y l j^^eliX oroso iph lno^pro* 
f io iih t#  &ad n -m & l  fclcohoX .ill the pre&ehee o f p yrid in e ,
1& & mixture of
t£>3
nirfcfaer*&0F#f i t  &&&&& to fee t&'Xj 4®sons t  ra te4  tfe&t
isomers o f tills nature be *«£«?«ted fey e r^ef&X glow 
fr&etlo&&l di^tillstlofu
from tfe® foregoing remits then, it is r«a#onafele 
to suppose that if the efeioroeulpliin&te froa* etfeyl dy 
lactate 1* & mixture of the ^Hl&etyX ^ c&loiroguXpMmte 
&&iid &-laertyi i^ efeloro»«Xphi-nat<g, theee muld fee aep&refele 
fey fractions! &XB%%Xl®%im* in  *txm&iuniion of t&fele VW 
will reveal tfe« fact tfeat there i*ea?e no 'iiislie@tions ifeot 
the ofelowsulp&tei&fce eonld fee 6e$«*ttftt6& into fractions 
fearing distinctly different rotatory powers* Considering: 
tfe# efee^ ieisl ti&iure of tfee chldxtt*o i^&Im te 9 the feoiiing 
l?oMts> refractive indices «&4 rotatory powers of the 
various fractions were re^ r&afcly eoaetMit* V!raa the
£g-u3« v'"
hi&fe v&Xue of iiiis rot®toryA ox ti cospouoii, it eight fee 
e&peeted t i ^ t  i f  feoth- t^ m s  wmtm present were sep~
crt&2& fey distillation., ofcviooe indiosiior*® of f?uefci a 
eep-ar&tion ®ouId reveal t£.as$«lves ss relatively large 
differences in the v&1m » of the' rotatory powers of the 
fra c tio n s *
it iroiild sees then, fros* theee exper latent s» ife&t 
the s ib y l sr^fc-efeiaro&u 1 phiroxyprop t  e prepared fey the
interaction of ethyl <m;% tfeiogyX efeloride say
fee optically pure and consist of only one of the two
p^ s&ifele iftoaeres 9 +
s-c -£— cx R~ 0 - f - c i
lo ^ r
h i  order to  © tw in  fu rth e r a~ its the op­
tical puriij ©f etl^l ^ K^JhloJE^ sul^ iBOjQrpropionsie* 
eth?l-Xactyl BuX^klie fes prep&reu by two laethoXfe*
In- the mCtnmX crgpari&ent, mifcjrI l-lfeC ia te  w&s used so that 
in  t m  folloiri&g dit&ua&iaa this to xn is referred to*
1* I f  ifca efeioroeulpfeiBate o f e t l^ I  l- l& c t& ie  coo- 
feints of the obs fors only* the.fi when it reacts with 
B~sa#X alcohol it la^ y give fcut one form ©f etl^ rl X- 
X&ct^ X rr-fi^yl. sulphite 5
TM Xst fcfclor^l ch lorioa plunder the influence o f  
the esyis^etrio centra is  eifcg'X l-X ^ c ia te * g iv e ,
h$ a ©cwapXat# ftegiei&atrie oyntfeesle, on 2$ ©gjj\*f the
€fc.lora^iAiefciUBtfe| i t  w i l l  give the tsso profc&Ma fom s  
o f ..'chloroDulphlnat© when i t  r t^ e ls  w ith
«asyX alcotoX* fo r  the f i t t e r  iio#s ro t  contain an ? ■ ~ 
st^ rs is tric  centre* The 1 cl&lor&ffuIphin&te
r?o produced should g ive  fcj l i e  in te ra c tio n  w ith  a t I f  X 
1-XwCtfeie the €-#*> probfeble fe rg t o f  atfeyX l^X set^ l
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i f  the r&fegoi&g is  s co rrect o f the excepthen
0si# w i l d  expect the i&igratuo® o f the rot& iorp poser o f 
the #n Ip 111 pt*epi£i*eil tp  sslhfiK! i 1*^ to he e ldalp  l i t * *  
ff*08i. the o f the ro te to fp  power o f the
fe lp ii i ie  ^i^p&red hp &eth&& i f *  j *  olils m n  mol found to  
•V« &$* flic  ro ta to ry  powers o f t i&  two specimen# o f e th y l 
l^ la C ty l no lph iie  prepared hp the two eetioa.s* 1
sEil 3# %ere p ra c tic a lly  the the e th y l l —l& c ty l re*
#spX ©ulphit@ p ^ ^ m d  fro a  e th y l l~<$»chlonosulphinoxy~
cnrtspioiuiie *;■.«£ ?*»«nyl u lcohol had d  -3 ^ *1 1 
”  O
w h llu t the mlph%%& pm pum X from  chlorosis lp h io -
fete and e th y l l«l*€t&te had oC tu r t le r -
~  . XI •
«&re» the su lp h ite  ofciaired fftm  e th y l l^q^chioro^lphiri**
stypropionate i^ettiod 1) t oc ™$y*ik $X«0*3t on careful 
• 0 
d is t i l la t io n  pave fra c tio n s  which had d if fe re n t ro ta to ry
powers lo t  p ra c t ic a lly  th© gi&jse rex>fccttr« index «nd
so iplrar eon tent, crepe re t&ole VII . fh© same ph^nzmma
vsre observed when the saipfcite prepared frao np&myl
ehlorosuXphin&ie tmethod Si was c a re fu lly  d is t i l le d *
these re su lta  sees to  ind ica te  th a t lo th  preparations.
Hub method mnd thui ohtuinml b$ g&etlsod
2# are mixture® of the two farm8 of the smlpfcite, ett$l 
I~laetj?X su lph ite  and ©ih#l- X -Ia e ijX  l~
.sulphite*
l i  *uxy not be eoncladed* th&t becuuee the m lp h ii®  
prepored fro% etb^X- ieq^ebioromslpbinoxjprapiaij^te 
l&ethed i ;  appeared to  bo & f ix tu r e  o f -the t*o  t&rm® o f  
% be su lp h ite * then. the o r ig in a l e i% X  ^g»chlaro«u 1 pfc ti** 
oxyprapiecuite «a$ a m ixture o f th® two probable fo m s o f  
the chXoirosuXpbX&aiej for it m &g b# tfe*t the tuo forms 
o f su lp h ite  j&ris© owisg to  t&o occurrence- o f rsLeealsstian
durian the reaction* Tbs interaction \m lw % m  t m  ethyl
\
I^ o^ ohlomeulpiiio0^ Fi>rapimi&fe and n-esgyl alcohol in- 
¥0l¥€® the of the chlorine atom- which is
directly attached to the sulphur & best* the of
which Is  probable* Although i t  la  eoneelv&fcle th a t under 
these oireunotunces raccsi^abioB occur* it easroi be 
Inferred tint it bp§ t&fcer* pleee; &&3 go the remits ob­
tained fro® the preparation o f ethyl X-iaet^ X r«*©»yl sul­
p h ite  by the rnotm4m 1 *te*i 2* n e t be considered as 
evidence as to  the o p tic a l p urity  e f  e t t y l  i-q&*cblOF0- 
m  iphinoa^propioaat® prepared the interaction of ifcion-* 
yl chloride on etbpX X»laoiate*
(lii) The mechanise of the product.ion of 
e th y l 1-XfeCtyX su lph ite*
^7
th #  preparation Qf mUigl 2 - l a c m X & il t *  
h f  thm in te ra c tio n  o f eth$X I-^ e & lo r a  tuZphlsax?propiai*- 
&i& %li& ^ fe ^ X o lo o h o l d id  not proceed .^oo ih l^* a s ix -  
ture of substances w&n obtained which distilled aver a 
wide mnge of temperature* b# n long series of tm & iion- 
#1 distiliations the presence in ilsic mixture of di~»~ 
ss|l cuslphlte# e lh g l l-l&etyl m lphX t®  m d ethpl
di-i-l^etiX eulpttlUt revealed*tout isolation of
in € m  mbmmCGB in  a pure s is  to  in  tM s  would prove 
to fee & ver^ tedious process* Rvldence of their preeemce 
was obtained bjr eompa.ri.mg t m  res--ective fraction© with 
the pure f;ubetanees prepared bp d if fe re n t  jsetliodsi*
7ltoia eihpX l^f^cbl^rosuIpbinoxp^ro-pionaie is  tre a te d  
w ith n-sjsgrl nXcofcol, b#dj?o&tr& ch loride is  evolved* &d£. th is  
la s t  sub stance isop c&use eeeondarp reactions to &.*&© 
place in  mik&h m mm to ^ ive  r is e  to  t&»  tftree sulphites  
mentioned c&oro* I t  is  suggested th a t the !*-<*% 1 alcohol 
f i r s t  co-ordinates n it l i  the ch lorine &tos o f t ie  eh loro- 
ra lph im sie, and then the etoij> aeptxrtetee ©c an an­
ion leaving t ie  Gl-H group p a s itiv s l#  ehargedvThin le t t e r  
group then lcnm& tho. sulphur $ton* tid in g  w ith i t  the 
g~CI binding cie-ciron® and thus developing && addition© ! 
p o s itive  charge on the sulphur atoss* heanwhile the ©itpl- 
oxy union becomes o rien ta ted  ip  the p o s itiv e  charge on the
sulpnur atom* ao that i t  Joins oi&to th© la t t e r  * •  the 01-11
group* leaves*
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o &ecou&!t...for the. prod&ctioxi of hoik ethyl di-iaotyV^^ 
iralpkit# im& 4i-^ fesyl sulphite* it isoy t?# iss^ uiseu th&i 
ike ekloriJte ion fro®* the fegrdrogexi chloride molecule 
Osg.ins to- farm eu &ttac!s»e&t with to# positively ck&rged 
sulphur atom o f the c il iy l  X&ctyi g -s a y l su lp h ite  aad 
eeuses the ethyl l&ctyl group i£ leave the sulphur atom, 
fet imio&s
_ vi vTTCH &- y ■  ^ Cl! —
| 5 I *■ 1 5
*  o-c H ,
/ ,, 5 11 / 5 11
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This e th y l X&ciyl ecu then to rn  e th y l d l- l& c ty l
su lp h ite  fcy competing w ith  the aoyloxy onion fo r  the
ruI&hijsajQf m t i o n 9 * t m  m ^ X  ehlorosuXphitt*
site » VII * enn then react with tm m$X almhol to fozm 
di«*J^isqrl e^Xpbite*
fine© pyridine iis4 proved to fee #meh & mlus'bie 
r e & E m i  in ©xperii^Rte involving the u&e of chlor**
ido, dUgrl X&etj'X cfelorosulphliuite, p~talt*«meimIpfco&i© 
iksa euXpfeinie chlorides, it w m  U:<m 0i%  Urn % passible it 
w m X 4 . T & c i Ilia her tfee fafwtXar* of mixed sulphites by re** 
r n m X e ^  %h®. fe?drog«&. cfe'iori&e » M c ^  m s  libssreihed* vhe 
experto&ats which were then cferried out with pyridine 
showed tliist m e  reagent ta*e & reaciimabXa influence on 
the eaur&e of the reaction* resulting in a good yield of 
eihyi l&ctyX- m lp h % % &  & l& m %  entirely free f r o m  t>y-
produets* it is euggeated that when. the pyridine is mix-* 
m d with n-asryl alcohol in petroleum ether solution, the 
foliowing changes take place:
*» ,#- «* **
C H -KHKsH C B C H -*0 + If? & C H f
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«h«n *?.a ciii^ -i'osali-hirrfjte t» eid«4 to this cjzplex, to e 
pyridiniuss iso eo-or&XB&hes with the chlorine atom of the 
eiXioroeulphinete and r o m :s it# complex:
V "
I
^---CXsB'sIC- li # which then decea&ose* by «. pro-*
*  5 h/[s  ^'
O G li 
5 11
eess involving tie retirement of -*-4CXsIisHC^ _ ae p jwid-*•e-s
7 °
ine t^ r&roc&lorlds the aaloa d&lne on to
the sulphur %tom« r&e pprldlii-e rmm&a the H -C l group la  
& regular **&&€* fro* the sphere of the reaction, « pro** 
c o m  f-stci l l  luted %  the In s o lu b ility  of pyridine hydro**- 
chloride in petroleum elher*
hfe&t pyrlline facilitates the f02%&tl&& of aimed 
sulphites Observe*! independently by Vose gad Blaake
iisaaiss* ^ 31# ig|. 2!?3j, «*a> e^ea %h&% if yyriauie
e^ra emitted la the g^ ep&r-fetiem #f ethyl aethyl sulphite, 
a jeixiure of &t**aeihyleul^hlte* €i**eihyisulphitet end 
me thy le thp-lfiul^ai ie enened*
{ lv )  -Th& s ttem at* to  resolve a-aisel &l-<rhXorosulvhlB£ie*v#neuaewtt#t» munm r<idU'if aftiiin MW«i W w.Oh WM» Mi*t»i<**xU*4*A*vr-s-*> *■«>»., w iin.iw.impWi’
Attempts were male l o  £$&$&»tr&te the presence of en
assume trie centre la tha cbl&romlphinnto■ group bp- the • 
jre so Xu lion of chlcramlpTdnrntOm The method adopt­
ed f o r this purposa depends upon the difference in  reaction 
velocity w h ic h  may X# induced fey an geyaoetrie environ­
ment* If &n. optically &ett¥0 compound B reacts with the
two form& of am optically compound A and A # it does
d X
aoi follow 'that the velocities ^ iil be equal la the two
c&nm* though th e affinity constants mu will, he eqatl, 
there will in general be a {UfferetiM in reaction veloc- 
illea, because the products formed are not mirror images* 
fiisa the product obtained fey aiming two molecular 
equivalents of n-essyl chlo^osulphinste with one molee*
ul&r equivalent of ethyl l«&l-l*etate was distilled#*
email Quantity of z t r * im g l chlorosulphtnate having « a&sll 
Xeevorolaiicm ass obtained* fy-products w-ere produced 
during this reaction as has already been explained# and 
so the yield O f ^h& efclcmeulp&U&te was m m l l *
*itb X-senifcol is the of pyridine a fraction
obtained vfeich lulled over a reng* of ieaperature In- 
sliding' the telling point of pure g-assyl c&XorosuXp&in&te# 
but k i  i strong isenttoXie odour#da?&$&«£ rapidly and ted
„  o
m. GzmptkTtklively high rotatory power, <t ♦ 12«& jl«0*5*
Froa tbs mixture obtained by first treating nyj&uyl- -- 
c-hlorosulpfcisste with X-mcnihol in the presence of pyridin® 
them adding ethyl alcohol »nd pyridine# e &&&11 3u*ntity 
of feebly XeavorGtetoary ethyl n-^syl sulphite was obtained*
('#) ■ Tte- f^rsctei*^. efbr^l oh-chleropu 1 Dh 1 no jnrnrcroI n»»s te— »^Tn-|iiirnV;ir «*%i rjifwiTVTn' ^ fowl ’W Jl»l> »pi*yi wrtofl|ip|*>»il»Wd*»»WMr
n-m z Z  c h io ^ s a is n tm M , s M  s S l M s s M  « -s s z l
gutphite*-see^ep#**** «**»«<■ n>»f*w
It test been pointed, oot#p*53# that the pnrechor 
of a compound may r w c s l  which bond - e aon-poler or 
a eoslpol&r double bond - is present in the molecule * 
in order to i h i w  further light on. the electronic en- - 
vircmswst of the sulphur a toss in each of the three eon- 
pounds mention#! «tev@ # their parechora sere determined* 
The dctails of the calculation and the experlmentsl 
iecfcniciue involved ere discussed fully in the experimental
l z
k
part*p*lZO% %bl2«t th& record of the par&cfora found is  
elvoa m  |>6fa  / 2.7*
The observed poi^cbor fo r  el2*yl rf-chloros^lphlac:^- 
propionote m?m tmm-% £$ be ' *5 t &&&&>* ohieii Is  almost
Identical with th© roa of the rntmiu xaipaeioops f JS0*4# 
fo r  the s tm o tu re  cn U bso  C l) cooc; 11 § iatF.rinf: t i e  bond
3 - 2 k "
between tie sulphur ri&s pod the ®u2,pi,o^ l-'CFp£o:i at-os. if 
this load eere & dovbla bond then the calculated partefor 
would beeotse 1 0 5 *1 * Ole observe! p&r&chor for esjopi ^ c M o r o
propioitsieftt slag tbs enae&ppsratup &si t$cfcnt<gae* w o  found
to b© Opt*/* Fie po,.rocbor iiscrowoni caused fcy the 
proup is therefore 81* 8? $ enlu© which is slocst identical 
t i l  th IPs &ere eus of the sdoode oarseooro for too cxig’on 
fetoos &nd m.% eulpLox* fcto.rs# 0 0 *2* Froo ills it nop ie con- . 
eiodod tint the iae^ s-ure-ncnts of t!o; parac-hor Izoiicoia tf-e 
prudence of a raoipoXar bondsa,Boo0lotel with the suloFor 
ctoof la eU'pl ^chloro.sul.pbir*o^pr^pionatc*
The eboeis?el pnrooFor for £p**n,::pl cFdorasalpldseto,
3>§*F» is voip Ooo-Plp epual to I he 0 0.0, of the ooosie p.&rsctoris 
fop i l i a  coo - a i d p  1*6* Tl;e obooro/ei par&chprf 550• 6, f t r  
eiFpX-lseipl n~snpl 0 0.1,yhlie is In &c --ard oitp the cob of 
tlo- fctOiile po.FfeObort>*ppF.f. 11 ZiZ^t be excluded that t h e m
e0 .0 pounds oloo eostola a Bend...: d a r  link*
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hi this TkmBim It Is that tte of
the aatesiitntlon & f  tfc* I^rdro^X £ro&$. of ® tb g %  
ifcj & chlorine ® % m *% b rcm % !k th© of m i l her 3&d*p&>rus
^entnohlorisXe ar cfelortdo Iis the &bmm®0 or pres­
ence of iertlsi*^ &$»$©&* involvo# tfte *n&
lieeoapositiou of inters‘.edl&ie ®mipznmA&+ '"uch 
eompsundg fc&v* &#€$*. given defl&ite t&rmsil&tim in %trmt of 
iS^ eo eieotro&i© thoor^ erf vmloavy\ sad. their jprota&le mod#
of decomposition tat* h#@n m t t n i t a l j  indicated# fh#ee inter*
litdiat© conpoun&s t a w  two faaiaroa m  m m & o m
%$ ihej sll g i w  ioevorotetory oifc^ X ^ efcloropropionst#; 
2, the rotiria^ groopfbeing prmpmidmrmiblg £<o&itiwt
tss&e* sitsp hm Milling electrons and proceeds to  ex- 
poa# a mrbzm.%xm cation* which then orientates the? 
entering esiosi auitwtf for aii&etaent «t the opposite 
si&a of ita os the other thrm group* fcogln
to onoillato#
i t  is  c o n te n ts  that this isectassiss loe&s to  & ^*ld@n 
inversion* i-jriain# f&cHits to m.ch or inversion fcjr
i m m m l m  the positive nature of the retiring group.
I t  in  #lso roggofcted th a t dariaa the decomposition 
of tha p*talnes*eulphon*te of rihpl d^isei#ie hp meant
o f  i i th itm  chlorido* and during. the decomposition o f  the
'" <Pr.n)^vjx
^^toIuen#milphinAt# of oth^ I d-lsstate t^r an&Ba'^ f^ hloriiiO
7  * r
mlmilmrlg constituted in icnKedi&ic co»pc«ra&s fsja, dhsi 
prefcefele rcrmul&iion ef ibet-e compoundis k g  ulro been given.
It ie pointed cut that these intermediate cossrpoi2nd.© h&-v$
Elsa ike £&&£&&«& t&l f'cttttzre© &«&ticmedl in i* suit £t and
# 0 it it contended that they, too deeoimase fcy th& t mech~
& n im which leads to l&wrcion*
Ob tern giKm&ds it is concluded that ethyl d-lactate 
hut tfee &m$ configuration m  dextrorottitory ethyl o^ -olsloro*
prspiosmie*
I M i  ean&lueioz* i« in. harmony with the views of Kuhn ' 
(l€NS»clt«) e&d of Fimaentferg end lax (Ber,» lykd* £|»108 )^# 
The latter i&veatIgetom.* rcwi ewi&g the results afforded hy 
optical and c^mieul methods of determining the configuration© 
of active e ~ \ trade* indicate tim% eHhydroxy ecide and q$* 
fcaloipm eeid* «f the guse eesfl&xr©lion ©Issest universally 
naffer similar efcengee in rotation under the influence of 
the t «0 ettfeetitue&ts provided tkt the use of solvents i© 
avoided and all dipolar and associating group© (carboxyl# 
fcydroigrlt ismino,) are sacked* ieoaasre tlough,J*# 1^1©*
m »  5*6)* fhey conclude tMt dextrorotatory ^halogeno 
acids are ©cmfiguratively related to the dextrorotatory 
^hydroxy fee ids*
By the fractional distils lion of octylp~ to luene- 
©ulphinate, ethyl to Inane su Iphimxy prop Iona ie# end
ethyl* leetyl ryeryl mftjdiii©, evidence is obtained tlmi
7*'
then# M  eep&rsied into' Im m m n due to the
ss^ sy&eiric nature of the sulphur atom tli«j eont&liu
There is evidence ih&t chlorosulpbin*to e#n
be obtained in  mn m t im U g  a c tiv e  condition* Tk# p#rs- 
chors of ethpl oKchlorosulphisoxypro#ionst© end 
ch lo ro su l ph in^s-tc in d ie # te  i t m p m m & m  in  thsss cojpounds 
of t s#ai||0 l^ r link*
It gygj- ha concluded that the chlaresulphinfcie group, 
Ii-*-*— - Socl, contains n semigo!#r link and M b  m i m % m m trie 
environment*
v f  tikO two uprp isethods which were t r ie d  to
produce evidence &s to  the o p tic a l p m fit j  o f  etbpX g~chloro~ 
t^ iphinoxj proriomt#, on# ** the fraction#! &igtili&tion 
method- gave a positive result, whilst the other • the 
preparation of #lfep2-*l&cijl n-as^X sulphite in i^ o 
gave a, negative rssult* the optics! purity of this chloro- • 
su lph iaste then, $ust be l e f t  && open question*
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Purdi© and ta lk e r  (J* 754) attempted
the resolution of lactic acid by means of the strychnine 
©aitj and although definite signs of resolution were 
observed* the process ¥as alow and u&aatl*etory«'
ru rd ie  (a*# 1653* 6?» 1145) found th a t when a super-* 
saturated eo lation  o f sine m m tiivM  la c ta te  was inooe- 
u la ted  w ith  a 'seed o f  e ith e r  the f l *  o r the f df s a lt ,  
m partly ac tive  s a lt  was deposited* This Is an example 
o f %U& tendency»pointed out by Semes (Oomrt* rend*. 
15&6# £ j * 645) t s supersaturated so lution o f m  
o p tic a lly  .inactive compound to deposit the excess sol­
ute in  one form only when su itab ly  seeded* even when 
the racoiiiaid is  the a tab la  phase*
Post o f the e th y l X -la c ta te  which was used in  the 
present in v es tig a tio n  was ic&da from I - la c t ic  acid oh# 
ta lned  from in a c tiv e  sine ammonium la c ta te  by fo llow ing  
the ins tru ction s  o f > urd ie and. ta lk e r iJ«, t8y$* §Z*
4lG) *
hoar l i t r e s  o f a hot supersaturated solution con­
ta in in g  two l i t r e s  of la c t ic  acid,previously rendered 
alkaline with arar.onia, and 1120 g# o f sine lactate, 
were f i l t e r e d  through glueo wool ana poured in to  two
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la rg e  gifcss* globes im *c  lamp eovers> and cooled ra p id ­
ly* ■ be&voroWtory eaads o f the fu.li,y ac tive  sine ammon*
■ turn Xactete were th*n s t ir re d  in  care fu lly *an d  a f te r  14 
hours*. tliss liq u o r w&s f i l t e r e d  from the heavy sludge 
which had formal* The f i l t r a t e  fse  than heated w ith store 
Kin© la c ta te  and tre a te d  as before*©xee.pt that the 
dextrorotatory z in c  fe»on.ium ml%  wt*a ueed ©s the seed* 
by seeding a lte rn a te ly  w ith  the one forte and then the 
other* nine crops were obtained* each weighing about
A
230 g* ©nd. .having cl* 1*41 I X»2, fo r  1#p1 g* in  20co of
d ilu te  cmffioniu solutions JOce. o f concentrated ammonia 
so lu tion  and, 100©© o f w ater;* The impure zlno  annonius 
X-l&cta t© war ro c ry s ta ll i m d  five..tl&&© fro?a ©n&oai© 
so lu tion  u n t i l  the s p e c ific  -rotatory power reached the 
Vks'lm o f e£ft ■ «1O*10 * o«» b ,*  compere tf *10*0p* 
food f-uch m d  r a a r t  (d * ,  1^2?* M i * ^ ° °  )*
Vary l i t t le ,u s q  soemc to have been mode of th is  
method* Henderson and.-prentice (* I*§ 1^02* Jyt* 630} 
reported that although they found, the method tedious* 
i t  gave exce llen t result©  when the re q u is ite  precautions 
| - ;ere oh served*
I  Jungf.leiech (POB2J.XSSJ-., 1yOi,» J J j ,  56) resolved
%L
ii.c t l©  acid by the use o f quinine9but does not give 
exoet dstc o f th« y ie ld s * The morphine method discover** 
od by Irvine (J., ly-k-, 8^, ?J5) wsk iffi^ rove.l by
T*
f a t t e r  and hornyth V d## i i H » 2:?8p/ who, using
© principle first applied by lope and le&efcey (d## I8f^* 
|5 *  'io £ 6 )f added on ly  ht. I f  t»x j.ip molecular quantity o f 
morphine to the' solution of lactic acid which had been 
treated with a half the molecular quantity of caustic 
soda* In this way practically the whole of the morphine 
is deposited as the sparingly soluble salt o f &-*(-} 
i&etlc acid# Two careful re-cry e t <* 111 ea 11 one of th is  
gait from water are sufficient to give an optically 
pure morphine 4^Inet&te*. having cfD ~^1*8 #c«5 >•■*■
Post o f the e th y l d« iu c ia te  used in  the p res a .t 
in v es tig a tio n  wa© obtained from la c t ic  acid which had 
feaca prepared fro© in a c tiv e  la c t ic  acid  by th is  method* 
I t  sometimes happens th a t co&s&rcl&l la c t ic  acid  
is  p e rtly  active*and th is  has s ign ificance In  the re s o l­
u tion  process*for* in  the idir&ia method# i t  decides which 
seed should be added f irs t# w h ils t  in  the morphine method 
i t  decides the proportions o f aorphin® and caustic b o d a  
which  should be used fo r  u maximum y ie ld  o f the morphine 
suit# Furtherm ore#If the a c t iv ity  o f the commercial 
speed®on o f la c t ic  acid is  considerable#tss indeed i t  
sometimes is# then the? beat way o f obtaining o p tic a lly  
pure la c t ic  acid is  to  tape advantage o f the g reater  
s o lu b ility  o f the ac tive  z in c  la c ta te  over th a t o f the 
racema tc ( fa  fc ta r  son m l  horsy lfc# loc»c l O .
The fo llow ing methods h&ve he® used to  e s ic r lfy  
o p tic a lly  ac tive  la c t ic  acid .
1* Fg the* s ilv e r  m l%  method duiker* (J* * iSgJ,
^11.) obtained e th y l d~l&ctste having:[<%. *1b# 52!
2* %  the action  o f sulphuric acid uni e th y l a lc o h o l'
on o p tic a lly  ac tive  ssine ammonium la c ta te , lu r& ie
end dlliium^on. obtained e th y l 1 - la c ta te  having
,  ,. ,
c( — (ho*? ( J #, 1 opOf 6.^# b id )•
3* By re flu x ia g  the sodium d~lactate,obtained by
decomposing the morphine c u lt , w ith e th y l p -rto l- 
uenesulphoacte, Kenyon,Phillips,and Turley (Jop.
I t  1© now accep te d  th a t  .the V a lu e  o b ta in e d  by t&XK&r l a  
too h ig h | h is  product ta;-‘ most l ik e ly  e o n te n in e ie d  by ■ 
the h ighly ro ta tin g  e th y l ^ethyoxypropionntc#
In  the present in ves tig a tio n  i t  w*c found eonven--■ v
le n t to  a c id ify  the mmmiiun §& lt solution,obtained by 
decomposing the morphine s a lt ,  with sulphuric acid and 
to extract the lu e tic  acid In  a continuous extraction  
apparatus using ether nr the solvent. The la c t ic  acid
fobiolned from. the dried  ether ex tra c t war mixed with
%
'twice the th e o re tic a l quantity o f e th y l alcohol and dou­
b le  th is  volume o f dry benzene, a h a lf  a ce. o f concen­
tra te d  sulphuric acid being also added to  cats ly re  the 
reac tio n . The f ix tu r e  was boated on an o i l  bath kept a t
SO
c
fox* 5 houre* during which time* the ternary mixture 
o f e th y l fclooholf benzene and water d is t i l le d  ©lowl^r 
through m  e ight bulb fra c tio n a tin g  column* then the 
d ln t l l la t lo n  o f the water ceased* the process was 
stopped; and. a f te r  neu tra lis in g ' the sulphuric acid w ith  
calc lorn carbonate* the product w&*$ d is t i l le d *  dthpl
O j/„
la c ta te  was ob ta ined  having  b#p. n
it o 0
*^0 +5* 7®
th e  in te r a c t io n  between b t lw l  X«*afrp*~xQ In cn e m In;W*ii* mO. ■ '£ MW»..X nn PT Til hi.i-ivt.-i.T)!-Offh--*Prg.T
rpraoionoie and i'5ot&esium 'liiom ^note*4*wnMR'lt
E th y l Xg&l **qfe* ,g- to  luenc eu Xphonoxyprop Iona t e (I5 *» g *  
<tf0 ~37*t was re fluxea  in  alcohol solution with pot**
aeeluni thiocyemute^ 8g*) fo r  s ix  hours* 'The product was 
mixed w ith ether m %4 f i l t e r e d  from the potassium g~lol<* 
uene^ulpftonate which, separated during the reaction* .;jroia 
the ether e x tra c t# e th y l o^thioey&noproploiz&ie was ob-
^ & j -.0
f  ained having b*p*11b~t1d /1 & m *» oC **0*05 ; la 1 f 
/(pfl 54^ i
n 1*4opOf and weighing 1%* 
l>
Found sCt t5*5dl Hf 3*55 f* CB CH(ChhjCwoc H reouiree*
3 2 5
€* 45*2d ; h* 3*bt? g*
The e th y l <#• thiocpanopropionate obtained bp using 
the e&me p-to luene sul.fcan*te i10*bdg) and potassium th io *
~  . o
emanate i4*8dg*j. in  40cc o f e leohol had b#p* /
0 fi
f ct -11 *40  11*1# ii 1*4655* ciid weighed %#
D -  I)
no° c
From fully active gtilohe&ate \ «t  -2 7*
5633
8*1'6g«) and pot a® slum' thlooy&n&te (4g*i In JO cc of alco­
hol* ethyl eHthiocyanopropionate was obtained having tup* 
l1 ^ V 2 C te *# ct^ - 7* 51? XseO* 5# n 1* 4857*£4?Ufl D
’ound *cf 45*2; B, 5*7h*
2 M  M & m &  Z M m i
onoxvproolonate and Bot&saium l&noeyanide* 1:***!*» ' *w**nW# '»iim*<P i*mhW
potassium eelenoey&ntda (% • )  was dissolved in  §0c< 
o f a lcoho l (33FJ and re fluxed w ith  e th y l 'X-cfc*p~ toluene* 
eulphonoxypropioi'iate { i t  _ - 2 / *  5 f l * 0* 5t 10g#) *
305 “
A red colouration developed immediately and a th ick  maee 
o f potassiuia p~tolae&euuXphomtbe w&® thrown down during 
the f i r s t  f iv e  minute & * i f  te r  r e f la t in g  fo r  s ix  hours f 
the product was trea ted  w ith  a large hulk o f waier( $00 
cc) and extracted  w ith  ether# The residue remaining a f te r  
the removal o f the dry ethtsxfv»B heated to 'jQ* a t  IJnnw,
and then d is t i l le d  on the f hyvac* pump* F th y l c**seleno~
' *- c cye&oproplon & te  was obtained having b*p*/0#1nm# 63-64 ,
17* 5 " * 17*3" - 17*5° o 17*3*
ct "*Q#b3jX« Qt - 0*p1 it -1 *58 *1 1*
W „0  0.5  5461 4333 c
Th& content was estimated fcy the
®1‘ * r.tsry m lm im i  which v * *  p re c ip ita te d  by sulphur-
dioxide tatier first m cm p iW lrig the compound with nit­
ric acid in. a ©&®lcd tube &s In the e-etin&iion of eui**
pbui* by the Curium method*
rom m s Ce#3o*0p* CM CKfcCllCOQC h inquires*
■ '■ ' ■ 3 2 5
‘■"he ®th$ l ^j^tolufinesttl^honate used in the #xper~ 
lMnte,w?tlefc fc&vw bten de&erifced in the f or©£0lr**r;, war 
m&H9s by tfca interact Ion of ethyl l-Isei&le m l  p~tol~ 
uene&uXpbonie chloride in the presence of pyridine as 
described Cp Kenyon,Phillips,m l  fur ley ( Xoc>cit#
Che potassium selfmocyani&e used was made bp the 
interaction. of ele&'mt&ry salmiun m d  poiasrian cyan* 
Id# B-er» 3 1>00, j | t
S ts  id s a s s a ia a  a s ! M s s iW s s  s£  I s M l  J - f r & i s -
TolaftnaMteblS^;gEgQalg»n^t,»j;,
U )  £ M  \s s m a s iM m  s i  I t s  g ~ ia a M S i a i m i M is«
2.^folueneeu 1 phinie acid was precipitated tporn a 
hot filter#! solution of ©odium ^toluene *ttlpfcJjR*te by 
th* addition of hydrochloric &otd* fin crystals‘were 
filtered, washed and proofed,&nd then deaiee&ted over 
calcium ch loride  in  cy^cuum d e iie c a to r fo r  %m weeks,
the c&leium ch loride being renewed from time to  time#
In  the meantime* commercially p u r if ie d  th io n y l chloride  
was d is t i l le d  successively from qu ino line*linseed  o il#  
and beeswax (Mtyer and flchlegel* ^on&tsiu «
The f in a l  product w&$ water white end had b*p* 78% A ll  
the th io n y l ch loride used in  th is  inves tig a tio n  was so 
p u r if ie d .
p-Tolucnceulphinyl ch loride was made when required  
by tins method o f E il& ite h  and fm iles ( £or*» 1306.41. 
411^5 m id itc l'ifO #§ 1310.3/. 23$5)« Tfcioayl chloride  
(45  g#»1*1 mol*) was dissolved in  an equal volume o f 
dry ether# To th is  so lution the d ried  sulphinie acid  
(52  g*} m&  added slowly w ith  constant a g ita tio n . When 
a l l  the m id  had dissolved #the m ixture was warmed very 
•gently u n t i l  the hydrogen chloride ceased to  he ev­
olved. The ether and excess th io n y l ch loride were then 
removed in  a vacuum at' ordinary temp era tu r e, end the o i ly  
residue was dissolved in  petroleum other# This solution  
was f i l t e r e d  from, a sms 11 quantity o f white so lid  which, 
separated and then subjected to m vacuum- a t .• ordinary  
temperature fo r  a day. The p-toluene su lph inyl chloride  
remained as a pule yellow  o i l *
The p-toluenesulphiidjt2- ch loride (53 g*)was then add­
ed slowly with vigorous stirring to a m ixture o f e th y l d- 
la c ta te  ( <f/4 ♦ 11#5<%1«1* 2p g*) and dry pyridine( 1.1
•S'i
m l * } cooled in  @' freezin g  m ixture# A fte r  12 hours# 
wster wag relied and the ether ex tract o f the re s u ltin g  
l iq u id  w&a washed w ell w ith  w aterf d ilu te  hydrochloric  
acid*w ater, and f in a l l y . d ried  over potassium carbonate*
The residue obtained on removing the ether was heated to
i0 0 ° a t 13mm*» and when d ie t id le d  on the fhyvaC* |>unp«
Ethyl a^t-p^ tolueiienuXpiiin.oayproplonate wus obtained
c  . c
having b.p* 110 /0*1inm*f oil bath temperature 135-134 »
16 „ 16 „ 1o
at +12.41 » at +1 4 .6 8  , ct 1- 24,2 { jUO.25 ,
._57?0 5451 4?5?
i r
n 1*5133 * fh is  specimen w&s re*-*d istilled  tw ice,a
i)
large middle fraction being collected during each dis­
tillation* The final specimen of ethyl d-ohp-toluenesul- 
phinoxy propionate hud 
i6 °  a \h
a ' +1305* * «*- +1507“’* a +26.81* * 1*0.2 5,
5720 54€1 4353
u 16 16.4 51.6
n_ 1.5137 » 4 I.1S3 , d 1.131. YteldsSa'.
4.3 h t
1* 0} 0* of this specimen required lfi*1ee of h/2 alco­
holic potash solution for i^ drolysie* ftol*weight found*
25J * 7* calculated! 25§*
The following specimens of the eulohinate were pre­
pared in the cane way;
q( >110  | XssO*25f
37fO
d ; *
i - 8 . 5$* 1 *
lit) o a t e U m  $£ s&M,i d-a-ax-x^taiusiisail^
' Jk£^SM £S££ i*U»^»»rawv ■ Ww j l .thu 'Mr mmwumi*^ »
Kthyl dH+) tolueneanXphinoxy^ropionste (2* 56
* 1(3° o
g## cl >13*^5;1»0*25) was mixed with acetone (25cc)
5790
and juagaesiua sulphate (O.tv} g.) dissolved in 4ce of 
wnter* To this mixture was added &4&wly with vigorous 
stirring potassium pdmmgwxto (O.foJ g#)* when peraasi- 
entl^ coloured with pemafigaiiatenths mixture was treated 
with water,decolor!ea& with sulphur dioxide,ana extract­
ed w ith ether. StJhyX d- (* ) ~ofe*j»~toluene* ulpfconoxypropion- 
ate was attained from the dried ether extract! it had
h«p* l3&*/0#1sa«» n/6 1 *5°°5 f • ♦1JS*h>5%
0 5790
ia * s*" *
ct > 15*8^ s X » 0*25* This rotatory power com-
54C1
pares favourably with that of the ctfcyi a-(>)-^j}~tol~
, . r  _ 16. 5^
uenesulphorioxppropionate, oL > >2*2 ; l»0#5,n
5461 0
1.5011, prepared from, p-tolueneeulphoiiyl chloride by
(!) from ethyl d-laet&i©
Ui) ; 1 1_~ ;
( i l l )  ; | 1 -d l-  1
caustic p o tm h  solution t o r hydrolysis# uq I ecular wt 
founds 2 7 } * 0 9 caleulateds 2?2*
U U )
1  fl,”" \  ^   ^ •”* ^  1* A W  <•* *»'» V *3 --1 K  < *•» *••« *»*%•*• V 4 «»**"!> » i4  lift. 
;thyl d^(4-}-c4-p^ioluenesulphirio?^'propioiiste (5 *1 g *# 
+13* Jr?* |1»0#2§) was added slowly with vigorous
©hiking to the required  volume o f ch lorine water made 
by p & m i n g  p u r if ie d  chlorine in to  1c© cold water* heat 
was evolved t and after being shaken fox* an hour* the 
l iq u id  was cooled in  & free sing m ixture The crystalline 
p**ioluenesulphony 1 c h lo r id e • which separated was f i l t e r ­
ed, washed w ith  petroleum, ether ana recry& tol i is e d  from 
t h in  solvent* I t  hud :m»p* 70% end gave an- aside with
ammonium carbonate having m*p* 1J7*
The ethyl ^chlox^oproplonutefobtained from the 
dried  petroleum ether extract of the reaction liquor*
had h*p. 4h /l^rom** a
c
141
M ^  >-<y*> .£■H^rcseure the specimen
S'/
Founds if>tep6&off~ni&con method^ C l#
CH CHOICOCG H requ ire  hi C l* 2S*0.C#
•» <*•*. f
J  <- ?
(It )- 'Fha interaction of bromine and ethyl &*(+}•
qf-p^to lu m  a su 1 ohin oxypropton a t  a«
Bromine ( l * d  g* in  &Dec >. $£ chloroform) was added 
slowly to & * * { toluene eulphino^proplonute
( f#€6 g* * (X1^ *13*53*1*0*^3) in  2£cc o f chlorofom *
5/30
At the end o f e ight days p ra c tic a lly  complete decolor- 
i  sat ion had taken place* the solvent was dram  o f f  in  a 
vacuum @1 ordinary temperature* the residue war d ilu te d  
w ith petroleum ether and cooled In  & freezing  mixture*
The p~ toluene sulphonyl fcr0mi&ei6*5&H'hich separated && 
a mu thy c ry s ta ll in e  mass gave &n aside w ith ammonium car-* 
bon&te h^vin f m*p* 1 } j l
The e th y l ohlrciiOx^rCpionate obtained from the ether 
so lu tion  k b i U p* 55-59.'*/ i jwa., 136-157VaOes.,
i£° 1S
& <1 **10* y 1 * 1*0* 5* Found: Br M+# 32~»
0 5/00 .
CH CHBrCOCC II inqu ires i Br* * 4 * 2>#* O hs fc* J
From ■ a specimen o f l^ *dI«*.p-*toXueneeulphinate» e th y l 
(X -bro&apropicmote was'.'Obtained by the came method# It
o
1--'? c
had <X ♦ 0*^5 }1«0*5«
T th y l d-{ 4-j toluenesulphiaoxypropionate( 10* 24
s 0 ■£*$ cC ©J*2o;X«1) shaken vigorously with, the req-
37^
u is ite  quantity o t fcypochloroufc acid  solution  { Orxpjqjc
ryntheg'ts« J5# ,51) until & blue colour was persistently
given to et&rc$.~ iodide* paper* Thu liquor was cooled in
a freezing  m ixture* m a  the p-talue&esuXphony 1 chloride
■which separated us a c ry s ta llin e  mass w«e f i lte re d #  washed
and reerya t&1 *1se& from petroleum ether* i t  gave an amide
*
w ith  &mmuhiam carbonate having m*p* 13? t the chloride  
i t s e l f  having m*p*?Q end weighing 4*5 g*
The potrolema ether ex tra c t of the raoction liquid 
jp*vs after drying & liquid which distilled at 45*5° /1 4  . ■
n° / f °  _ *
Eim# uid had *z 1.4177* a -5.31*1*0.5.
,D ■ 57*0
After nine d is t i l la t io n s  through a column two homogen­
eous liq u id s  were obtained* These *ere e th y l cfr-chlarc-
c f(J ss
pr ouionss te whion had b*p*l-a /1  4**^* # n 1 • 9
% "■ i:) "1O *
cC -9*10}issD*5t founds Cl#25*&8#c«lc* CX#2o*0T# and
e 10
e th y l la c ta te  which hu& bp* 4^ "" 31 /IIk h i*#  zL —4*7^?
-  ,0 .,. - y m  -.
X»o*5# 11 1*41^3 # found? &olecuXar weight by hydrolysis#
X>
$1 ?*fc»# calc* 118*
i(vi) attempt to prepare ethyl 1hlocygn o tio n 1crna1e
by the Interaction of tbtocyanoren sod ethyl X—or—p— 
to ItieneBulphinoxyprooiona t e*
A solution o f thiocy&nogen In  g la c ia l  acetic  ac id  vm®
prepared by the method o f laufm&nn ( Analyst >1926. %\9 157)
and standardised by adding a measured volume of the solution
to  potassium iodide solution and t i t r a t in g  the liberated
iodine w ith  sodium thiosulphate solution* Ethyl l~£f-p-tol-
uenesulphinoxypropioaate ( iOg. oC -21*5° $1*0*5) was slowly
D
added to this solution of thiocyanogent 100 ec), drops of
the reaction  l iq u id  being removed from time to time fo r  
te s tin g  with starch-iod ide paper* When a l l  the eulphin&fcj 
had been added the re su ltin g  liq u id  no longer gave a blue 
colour with the paper* Water was added, and the aqueous 
l iq u id  was extracted  w ith  petroleum ether* A fte r being washed 
w e ll with w ater, d ilu te  sodium carbonate solution and water, 
the e th erea l e x tra c t was dried  ove r anhydrous sodium sulphate* 
th e  residue remaining on the removal of the ether was small 
( if ,0  g*} and decomposed when attempts were made to d is t i l  
i t  under a pressure o f 14mm*
(ni) An attempt to prepare? ethyl dr selenocyanourop%onat e 
by the interaction of trleeleno cyanogen end ethyl 
1-oKo- toluene enlphinoxyproolonate*.
to  prepare triseleno cyanogen ( petera , p riva te  com-
nunieatlonj a d ilu te  m ixture o f ch lorine and p .o iz t a i r  
was psatsd over the surface o f a 20 g- solution, of-pot~- 
aasturn ©©lenoc^anid® i p* %Z ) in  water k*i>i cool fcy 
a freezing  m ixture o f ice  and salt# g red p re c ip ita te  . 
foreed# which, a f te r  the concentration- o f the chlorine  
in  the moist a i r  l i d  \>mn g radually  increased over the 
period o f m  hour, turned pello^* vhie fo llo w  p re c ip ita te  
was f i l t e r e d *  d ried , and rocrye ta llis e d  from chloroform, 
sup# 1^ 4.°
’friam leno cyanogen ( 14 g* } was dissolved in  claXorCH 
tom and refluxed *itfe eflipl l-^^tolueneculx/hinax^pra*
plenate  ( lOg* a  fo r  several dups. The
.0
yellow  colour due to tli© aclenO’-cyanogen pers isted  and 
a ©ms 11 amount o f ©cleniuu deposited* in  working up
7'
? A S JY ':i ' V I  _
&UuU l-et- p-dl-go Inms.-
mi lp h in o a y p rQ f l i  o n a ta  X r  M s t i d l a t l o n i
The e th y l ^J~P~dl**luenesulphinoxypropioiU ite ob­
tained os described on pugs ^3 h&d a f te r  two prelim inary
<?
distillation© ot ~1$*7£;X»0*23* Tfci-s specimen was then
P Ifc'Q 1
d is t i l le d  very slowly on the*byvae9pump a t 0* 1mm* Tfc
O 0
temperature of the distillation rose from 110 to 112 
whilst the freetion© 'tere being collected#
(i) The first fractionation gave;
fc» £>
20 o 20
r 1 d —o* /p ; -a»0* » n 1*31 fo
t«.461 a
•*‘.*•57 » l 1.51S6
*3  i -1 2 ./U
0
*
!?§. Pit } -13.21 5 5 1.5133
(.11) F.sc-h of these fra c tio n s  was separated in to  two 
- fractions#
20 * o 20*
AF1 cC -J*00 ;1»0*25, n 1*5165
5461 0
BT1 1 -11* 41 ; ; 1 • C4
#^4p ***
5.1,61
X if«v
p X— U #
-12*72
u
**
1.51(5
1.5151
S? X
■7.75
■15-3' i  1.5197
A*- *jb
r."A. 34* ' UU* 05
I ^  r,4 a 7
1*9*
ii
&ad EE5 were mixed md  d ie t !  H e a r
-3 .1C
'I'd* 51
1*5179
1*5195
( iv )  B fi f W2f BPjJ aiid AFi» were mixed 1md d is t il le d * -
c
X)
-7 *1 3
*•12* 94 
1 , 7  ”
1*5193 
1.*'
i-rae tio ii jfoui'idj Cf 5^,#®3l E* 2*551 1X1*59 a#■
ctdoii Of £’^ u&u$ w f 95* o 1 U§ 3*7^1 '■-t 1 *£* • *
Calculated ro r OH OH(uu C E )00aa II s C#545*2i!lf6»25$$f 12*5.
5 2 7 7 C 2 5
A differin'X. specimen o f ethyl X-^p-dl-toluenoculph-
inoxyns%K> Ionate t  «■ 15* / ; 1* 0 . 25) was d is t i l le d
s ix  tia e & f & large middle fra c tio n  being co llected  each
time u n t i l  the re fra c tiv e  index r e f in e d  p ra c tic a lly
1L 6 0confctent* Vhe f i n d  specimen had c* ~ 15*?;l®o# 23*
P :>k^
17
n This w&s now distilled very slowly oyer u
Q
period  o f four hours and the following, fra c tio n s  were
co llec ted*
XssO# S?5*
0 0 a
19 12 19 19*5
ct a cl n
5790 4553 
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FI -2*27 -3*75 1.5193
?2* -11*7/  -i>jC -22.73"
_ 0 *. ✓ .0
1.5199
-10.10 —20.00 — — 1*5200
I t  w i l l  he seen th a t the fra c tio n s  vary consider- 
a l l#  In  ro ta to ry  power although the re fra c tiv e  Index 
remains p ra c tic a lly  constant, l i e  v a ria tio n  In  ro ta to ry  
power is  presumably due the the separation o f the isomers 
o f e th y l l^ohp-dl-1oluenebuIphinoxy propionate*
The In te ra ctio n  o f  r iio ^o ho ro u ^  Peni&chlori&e &ru
.Pentabromide fln,4 h thy l l -Iract&to p% theufreseneff 
o f T e r t i !& ’Bases*'
U )  a ltts . phacptoryaa pestech4oxl4g Kn d j^ M g te 9.
©
A' j&ixture of 1—(,—i—X&ct&ie ( oC ■“H# 15fi*1 f'“' r>w
11*6 g# * 1 jboI*) and pyri&in© (7*3 &* 1 mol*) was add-* 
ed slowly to pb&sptoroa pentoefclorida (4 0 .8 g* 2 mols)
with vigorous stirring and intense cooling* 2‘fce final
.. 0
m ixture was heated a t §0-60 fo r  an hour, and than slow­
ly  &c24#d to  iced water* The o i l  which separated was ex trac ted  
tr?j^ te4 w ith e th er and from the dried  ether ex tra c t
c
e th y l cC-chlorcproplonate woo obtained having bp* 41-42  /
0 < * 1b0 0 i6>°
ISisn# * b*p* 144 /^ d t m&*t cL *  20*^5 » 1»1» tt 1*M«3#
20
d 1* 0723# Found* C l# 2 5 *^ t  calculated* Cl#2b#0''-*
( i  1) vyjth  phosgbnrns nrntaahlorlde ,cgid .quinol i ne.
A mixture o f e th y l !?■(-)- la c ta te  ( 01 -11# 15 $1*1#
D
5*3 £»# 1 & o l*) and quinoline (6*45 $•# * »o l#) was add­
ed to phosphorus pcntachlori&e (20*4  £* 2 mols) as des­
cribed under ( i j *  The e th y l <*»chldroproplon&te obtained
had lb.p. 1 4 3 -1 4 4 / 1& \ as., d +20.J8 }1=1, n 1.4.1 6 8,
$77° D
cjS
arid weighed >*8 g. Found $ 01 , 25* 3 , ca lcu lated  *01, 2S#0:h
t i i £  with .gnnsyhorus .pent?? chloride .end 1 so on in c lin e *
Ethyl <tf*chloroproplonate was obtained from the earn® 
quantity o f .reagents as in  ( i l ) , 'b u i  using ieoquinoline in­
stead of quinoline* Xt had fc*p# 145~1kib/7&1 mm## weighed
0
1b „ 1G
5*6> g** and had c( * 20.50 fl«t, a 1*41b7,
$110 I)
hounds Cl, 2> 5# calculated s CX,2o#p,i#
( iir) w itji phofeyhorue ^entaohlor.lde and uot&s slura
pv-rbona te,t .
Phosphorus pen taehlorids m ® added to dry ether 1
20*4 g.f 2 mols in. ifOccj and well shaken. to break up the
c ry s ta llin e  conglomerates* potassium carbonate i l > 4  £#,2
mols) was then added and to the re s u ltin g  mixture ethyl-*
0
1-lactate (5*3 g** 1 mol*, cl - 11*15|1*»1) was slowly add- 
"" li
ad w ith vigorous shaking and cooling. Tim product war pour­
ed in to  iced water and extracted  w ith ether* From the d r i­
ed ether ex ir& c t, e th y l c^chloroproplcnate was obtained
.<? ,*
h . c  <? 1,:->
having. b*p# /  7&0 mm* , cC 20*66 j l * l £  a 1*4166.
D
«.■*ound #01, 4n^ 0oi 1 cuxctiiaiiOds 0 1 ,h6*Or>* luc id* 3*7 ©•'
arthjrl b-luei&ie ( a -*11# 1 5*1*1* 3*54 g**1 'mol*}
J>
was mixed with pyrl&in® ( 4 * 6 4 g**t iboIs} and added ©low- 
ly with stirring and cooling to phosphorus peniabromide t 
12*33 %:*» 1 mol*) ^ust covered with dr# hen echo* 4 vigor­
ous reaction occurred ana the mum became past?* After 
©tending at ordinary temperature .for three hours, the 
mass was mixed careful!# with iced water* and the oil 
which separated was extracted with ether* droit the dried
other extract, ©*h#l g- brewprapior*at® was obtained hav-
"  <7° ■ing b*p* 35~>7 /1 5  sta.* ct 22*03 |lwO«3# n 1*W 5d,
57#> 0
17
d 1*3872* and weighing 2*0 g»
1°
(vi) with.phosphorus pen.t&fcro&ida and quinoline*
Ktb#l ^hromuproplonetw was obtained by using quin­
oline (2*0 g* * 1moX*j and the same quantities of ethyl 1^  
lactate and phosphorus pont&bromide as in wi* It had b*p#
. -,y C  . ^ 0  ^ t-X ^
© 17 1 / 1b
35-3C /15mm** ot 21»??*1«9«59 <1 1*3675# n
0 5 730 4 0
1*445o* and weighed 2*1 g*
(vli) .VI th phosphorus pontofcrondchg .and iso quinoline*
Using the eame quantities of reagents as in (vi)
r/7
a
e th y l (frh&QmQpmpion&te we?? obtained having 'b *p *30-57 /
17° « \ i .% * 13*
1 7mm. # <1 + 22*0h;X«O*5, d 0 1.3&72* n 1*4456**
4 i>
and. weigning 1*f5  E*
Found! Br* 44*32 4* OK CIlBrCOOC H requires! £r*44*2..L
3 2 3
o f  Tliiojp1 •‘'X Chloride i^nd FtIn*X d— 
Lactate in  the Presence o f T e rtia ry  ]B@#es**fc«*fc*Cu* •■»-»>*' ig^iwW tWv^Wnr1* *m»*iWmJih»h W i fru^a^ rti W»«i« ■»- ' » » > -^“T-Ve T-rr r-.'nirrff
( i )  to  . t feg presence of. a b id in g .
* &
1b *
Kthyl d-lactate ih»J2 &•» cC -*11*4 f 1*1) was Blxed
**&
w ith  pyrid in e  (p*1n g*} and cooled w e ll in  s freez in g  mix­
tu re* Thionyl ch loride (^^Sg* ) was then added very slowly 
w ith  shaking and cooling* Towards i&e Midale o f th is  oper­
a tio n  the Eioas became almost so lid  hut changed to a gummy
consistency on the fu rth e r add ition  o f the reagent* p f tc r
being allowed to war®, to the room temperature* the mixture
*■ 0was heated a t t>G fo r  ah- ■ hour end then poured in to  iced  
water* The dried  ether ex tra c t o f th is  l iq u id  gave on d ie -
V,
c *t i l l a t i o n  e th y l if-chloropropionate which had b*p* 43 /1 3 ^ * i
1?' ' f  . . * ^  s '  r ?*<i -13.5*0 * cC -20*07* ^ -23*50 * cl -44* S jl*1*
5633 ' 5730 3401
o .
20 15
a 1.i|,1C:<S , ti 1.03JJ , and welshed J.3 g.
D 4
.gulRQlxne,
flm procsdurs s*r»a o f  # ^ 1  &*l«siet#'te
thlOBgX e ln d » ri;fr  4;"* v i j  were usad# in  the prasanoe 
o f  Qui::ioXlii0 I g ^ S  g«} e i l ig l  s^eB X oroprop ion ite  w ** ot>«* 
twined WvXiig Is* p. k"3# 5 7 i  Xus* •
• iC   ^ * 1£° * -15* „
<( ** ip *3 :C* ** t l  **£}»QQf
5 ^ 5  5TfO : p C1
20 12>
U 1*41 Co* 4 1*OvjHf# fend woj.gbXBg, J*p g*
4f %
X'aundt c i p  2>^f c&icu&f&$a$ c if aC• o.c.#
\  X X ^  -d^fAiwWlW^irPfwAweewetiitkOwtW. . . /C«j O f j8 C > m iln a te » «
Up!ng t !&  • g o o n t-iti« s  o f  r e c e n t* *  procedure
feis iu  i l i )  © i f g l  g-cfc+aroprap 1ob«*u? w&is o L t^ in ed  tuning
a
h %’■ ^y rJ
2i &  ix iL r n m iJ m  Masiiasa s £  m y i  <*-(+)
11) XfcT- ,tp y r a t  Ion .., o f , e t fag I ., d- ( * ) - ofr»ch Xopo m  1 oh t noxy-
propionate*
hthpX & H * ) - la c ta te  114*5 8** C£4 1 1 * 211»1) was slow-
ij
1$ added to th io n y l ch loride (22 g# #excess) w ith  a g ita t­
ion and cooling { frankland and Garner* #* 1sH4# 1,0^» 
1101)* lieab was evolved and there 'w&n m copious evolut­
ion o f hydrogen chloride# G fie r being heated on a water 
bath fo r two hours# the product was heated a t 20% t  a 
pressure o f i^vrn* fo r  two hours and then d is t i l le d  an the 
*hyvec* pump# l  long necked flas h  was used having & long 
side tube surrounded bp a condenser packed w ith ice# The 
e n tire  bulk d is t i l le d  &»t 4JH43* /0*1mn# F-fcfcy 1 d—oc-chloro-
prophlnQ2cppropion,uto was thus obtained having
/■01b ' _  „ 1b 16 „  1
oC ^ Q p # c C  w* p3*'do# cl a#4 |ls*0#<«?3# n 1 #4poj5#
3730 3461 435? D
v13*
cs, 1 *  c-’o i :j  #
4
i;Tanklund'and darner \ loo *c lt#  obtained bp the -©aoc 
uetliod e th p l loroeuiphinojty propionate having
%(>C : e \C
cC + T f*( r2 l 1»1 # fron elhgl d~dX~X*,*ci**te i <X * 2*5|1«1}* 
I> I.i
The density and re fra c t iv e  index were not stated*
< * 0  Ifc£ X m s M s m l M S M 1U 1X 22 SX &-a~
ck lo vo m  Ip h in o xvn ro o io n u te *
if the miphur ©tom in ethyl &-^chloro8ulpMno:*y- •
propionate ie gemmae t r i e ,  th is  compound as prepared by
the method described in  ( i) map be a Klxbure o f the two
isoaere, ethyl d-tt-dchloro sulphliKixypro# ion a te and ethyl
ftrl^X*chXorosult>hinaxy'propiont?tfi, .,iih  the purpose of
effecting the m pLP&tion o f  these irom«re , ethyl d-ch
<? ~
chioroeulphinaxyppopionaie ici ♦6p*Q0jl«Q# 25), prer
'fffO
pared and distilled as described in ii> *was very slow­
ly dietilled into fr^etiona the rota toil/ powers ami re­
fractive indices of which were do tsmlnod*
ly b le  VJ/l * p. lo t ) ie  o record o f tho data obtained  
from th ia  d is t i l la t io n ,  i t  w i l l  be scon from th is  table  
that there is  very l i t t le c h a n g e  in  ro tato ry  power as 
the d is t i l la t io n  progresses#
( i  U )  m s  s£ m is s  sc t l M  a -g -chlQforsX..
.jjblnom iroglQnetg.
~tfcyl d-?X-chlorosulphinoxyproi>ion&te ( at +82.0;
“ — a7an
lwOf > t.;)  8*} x*s sheshen with wntnr fo r  f iv e  minutes, 
and then iha resulting, liq u id  was extracted  with e th er, 
the e th erea l e x tra c t woe w&ehed w e ll w ith  water and d i l ­
ute radium carbonate solution,and f in a l ly  dried olrer 
anhydrous* radium sulphate. The e th y l d -la c ta te  which.
* /was obtained from the e th erea l e x tra c t fc&d fc«p* k j  /
r 0 C10 13
12'p.ii*.* oC ■ -f 11*02 $Xs*11 n  1*V*35» and weighed 2 g*
.*) i i
The rotatory power of the ethyl <1-lactate from which the
ilS o
e th y l c^chlorosulphlnoxypropion*te was made had cX
D
lw1* | so th at i t  w i l l  be seen that very l i t t l e  racemis- 
a t ion has occurred during these reactions*'
Civ) The action of lout on ethp.l d~t£*ehloro^ ulah*» —^ w *wny <»■-»■*>. ■<*»*■*» n>fcr¥^<»rf*» n——- iLftw tri-~~t-nx-nm A • i*~hwh i,i*
iiio x;y o ro 0 1 onu to *
a
16 0
■ E thyl <r«£]^chloi*osulphinozppi‘0pion£sie ( ct * 63*34g  
  /  0 ^ 0
1 *0 *2 3 • 15 & • }  WB& d is t i l le d  slowly through a colu&n &%
ordinary' pressure* fu lphur dioxide and © l i t t l e  hydrogen 
ch loride were evolved* The d is t i l la t e  weighed 10*^1 g* and 
hud of ♦ d *2 | X«0 * 3* fo r  the complete loss o f sulphur
j.)
dioxide *13 g* o f the.chlorosulphlnate should lose b *8 g* 
in  wel d is t i l la t e  was dissolved In  ether*washed
with w a te r*d ilu te  sodium carbonate solution* water*and 
f in a l ly  d ried  over potassium carbonate* vhe e th y l nfr-cfclorro 
propiomat* obtained from the e th erea l e x tra c t had b#p*
- 16° '<’ . . .  v "
1f>3"*W*5 //5f> *w®»» **> -2*2 | 1*0*5* it l*^ 1od* and
1) '».)
Pyridine 1 mol*} was added slowly with cool­
ing to e th y l d-cfc*chloroeulphinoxypropionate ( 10 g#,
,  o
1b c
aL + 1^0*2 | 1*0*3*1 tiOl#} in  50ce of dry ether* n, small 
5161
white precipitate io*lf1 g,*) forced immediately and from 
this"the solution was filtered* the filtrate was allow­
ed to stand in © stoppered flndc fa* two days and during 
this time a pale yellow oil separated* The oil dsrheHad 
to a red colour* settled on the bottom,-;, of the flfcnk*&n& 
left a clear supernsteat ethereal layer*' By decantstion 
the ethereal layer was transferred to a stoppered s e c ­
uring- cylinder* msde up to 105 ec, by ether washing® 
from the red oil* The flash was then placed on the pump 
for an hour to remove adherent solvent* The oil frothed 
somewhat# probably due to the evolution of -sulphur diox­
ide* and - finally weighed' TOg*
A w e ig h e d  s a m p le  o f  i.he  o i l   ^ 1 * l y 0 . g * j  wa® steam 
d is t i l le d  from phosphoric acid* The lib e ra te d  sulphur d i­
oxide decolorised f  1*1 cc o f 0* 03/2  it iodine solution*
Pound?- TO * 13.02 T *
2
1*2 /0  G* o f the o i l  was dissolved in  water and the 
re su ltin g  so lution was ma.de up to lOOee* 20 Cc portions  
o f this* so lu tion  were t i t r a te d  by the Volfcord method fo r  
the estim ation o f ch loride ion* 23*66 Cc o f .r/10 s ilv e r
n it r a te  war© r^quire is C i,
10 0c of tho ethars&X solution were ©hah on with 
elastic rods solution m  a stoppered flash, carl after the 
rmnovial of the ether, the eulpfcur dioxide was estimated 
Ay aisiillation from phosphoric acid Into iodine solution* 
Founds 106 cc of the ethereal solution would require 1D2ee 
o t  0*0pf2 h iodine solution* the solution therefore contains 
5*4fc> nu *
1 0 Ce* of the ethtreal solution shaken with dilute
sodium carbonate solution,piid then titrated by the Volfcard 
method, founds 01 i ionised; § 1 • JOCg*
50 Ce# of the ethereui solution were washed with water 
fcydrochloric acid, water, und dried over potassium carbon­
ate# After the removal of the ether, g* of residue
regained? this gave, on distillation.
founds C l, 2A.61 .;-'# Calculated fo r  e t h y l  c*-chlor©propion-
u V O i  C X, tm 'O * O 4
The aqueous washing© from  th e  p re c e d in g  experim en t 
were t r u a t r -1 w ith  a P atu ra-to d  s o lu t io n  o f  p i c r ic  a c id  in
V
f
1
fc.p. f ' T o f  
t n z - n s *  1
; about 2J0°
O.C75 €•
4*05 p*
5.f-vTarry1 residue
/ f  0V Im i e( -  ID#61 5 X»0*5 . An
- 5^ 7‘jo a
» d 1*0655*
water, and tne resu ltin g  p ic rs te  on c ry s ta llis a t io n  from
when a lzed  w ith  pyrid ine p ler& ie*
The oil wae entirely soluble in w&ter, giving m. op­
tically inactive solution the ethereal extract of which 
g*vo no reel clue oa the removal of. the ether* ui ®t cum 
■distilling the oil from eaustio eoda, no ha sic subsUnce® 
were evolved» for the standard sulphuric acid into mid ah 
the distillate pa goad did not alter in strength* 
it not found possible to estimated the nitrogen by the 
I  Jeld&hl method*
C G. of the oil were dissolved in alcohol and treated 
«lth a saturated solution of picric acid* Iellow .crystals, 
1*5 i *  » were obtained having jr. p. 55% Gn recrysta 11 iro 1 1 on 
from acetone fine ©peatmens of large cry eta Is were ob twined 
is* p* - f f  * poundi Q, | B, 3*5 T*
alcohol had s*.p. 1t>p and melted at the sane temperatur© 
tiler m b i t i c m  contains GX ,
; 5 I C l(o rg a n ic ;,
£>
1.? 0G 
* •  2!>^
l l  contains C l
0.103
height o f ch lorine in  bO g# o f 
e ■..} y  1 c^cBXorosn 1- >hino^y propionate 7*00 g.
/ o f
T there** 1 solution contains " tiO • 5»k0 g*
2
o i l  ' ; •; 3*3^ £•
7 *  20
Pcildii o f $0 in  hO g* o f
P th y l ^e fc lo rosu lrM n o ^prop ion ate  .,t£«J^r.-g«.
The d e f ic it  o f sulphur dioxide in  probably duo to the
.mechanical loss in  the pmrp during the removal o f the ad­
herent solvent end to the reduction o f the ppridine,v*hieh  
appereniXy takes place*
I t  w i l l  he noticed that the C l aud Bv in  t ie  e th er-
' 2
a a i so lution ere present m lm s t  in the earn© proportions m  
they e x is t in  e th y l g-ehloro eulph Jjwxyprof/lona t  «• i t  m y ; he 
cosi&luded J t o  th is  th a t the e th erea l so lution doer contain  
unelumped chloroaulpfcltt&te*
c'ihea the o i l  contain® Xonis&hle ch lorine* i t  ee&iw ■
possible that i t  miy contain part o f the la c t ic  ac id  mole­
cu le  eon&eneed w ith Urn pyrid ine or w ith  sosa reduction  
product o f the pyri&ih®* The formation o f euch a condensation 
product sg&y account fo r  the ®hm m e in  the o i l  o f a teas~steam 
v o la t it©  base*
/o(a
rjt H X'! iJi t ///f
r> A#S a  X x a s iis a il
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(&} n-  Any i.e hlopo i?u 1 o h tn a t, e«
n-Ajsyl alcohol (1 2 *% *) was added slowly to thionyl 
chlorideC JOg. #excess) -with cooling mid vigorous shaking* 
A fte r  the mixture hud etovd two hours in  & desiccator, 
the excoas th ionyl ch loride wo ft removed on the pump mt . 
ordinary t im e r s  tu ro , and the product was d is t i l le d  at as 
low-a temperature as possible* By s lic in g  vigorously dur­
ing the early  p ert o f the d is t i l la t io n ,  humping ana decom­
p os itio n  was avoided,&n& a y ie ld  o f 00, ( w&s achieved.
The n-of!?irl.chXoro0ul]di.inate ohtainodf after pa-d 1st i l ­
la t io n  u n t i l  the re fm o tiv e  index remained constant, had
_ O £>
17 ° 11
a b«*>« 71 • 5" 7^ * / y  1}*e»* 4 l . i £ 5 ;-i.
:d • i
O .M 21G.or t i l ls  substance * a fte r  be laf; heated w ith
f
alcoho lic  potash in  a sealed tube fo r  }  horn*® and then 
a c id if ie d  w ith  acetic  acid# decolorised $b*fccc o f K/10 
iodine eo la tion } leudated 5 po.ppcc*
0* 31110* s im ila r ly  trea ted  required bp the Volh&rd 
method JOec 8/10 silver n it r a te  so lu tio n jea le * 2g .f/'cc .
U )  UBing ethy 1 ...ctoLMm m iM k
E thyl Ipd l-c e chicrosuIphinoxy proplona te HQq>» ct
j l» 0 *5 )  was c a re fu lly  adJ&d to  n-ferny 1 &JLc oho 1(1* •**.£• / 
with cooling and shallinr* he&t was evolved nnd hydrogen
/0Cf
ch loride was given o ff*  A fte r  being heeted a t %Q fo r  two 
hours? to couplet© the reaction* the amber coloured product 
was heated to 110* a t 1 $&m* and then d is t i l le d  on the •hy- 
Vi,o’ pump* T u lle  V// contain© the data o f the d is t i l la t io n .
The sulphur content o f these fra c tio n s  estimated 
bp decomposing t in  m lp i i l i e  w ith  potassium dichrosu*te and 
hydrochloric acid*and weighing as barium sulphate#
V i l )  l& J js ty x lg m .J s m
The re&ction m n  c a rrie d  out in  petroleum ether sol­
u tio n* hut s t i l l  & .product, mm® obtained from  which i t  was 
found impossible to is o la te  which could bo d is t i l le d  w ith­
out change in  re fra c tiv e  index and ro ta to ry  power.
U U )  ,-;jwa
n-Amylohlogteaulphifta%a ($* $£# in  10Oce o f dry p e tro l-
mm e th e r )m®  added to e th y l 1-&X la c ta te  i oC I» 1)
(S*!3i«* id  25cc o f petroleum e th e r ). The product obtained
0
as described under ( i )  hud Ip *  1p0- 1^d /ikrnm, n 1*%3§72*
<f> 0 O -'J
16 ■ . 1S „ 16
ct -W'Uy» <c -27.16 . a- -U.OJ+ j 1-0.5.
57ya 5461 K m
• Table ¥LL contains the dais of the f ra c tio n a l distilla­
tion o f thlo product# '
( iv )  From e t l iy l l - ^ -cC-cblorosuIphinox|fprop,to'n.a te 
and p yrid in e . c
16 ' 0
F th y l 1-ofr-ehXorosulphinoxppropionate ( a  - 83*21 »
5?fD 1
i«0*25# 10g*} was added slowly to a mixture of n-amyl 
aleoholCh.hg.) and pyridine (3*25&*) in 20ce of petroleum
no
ether* A  whits p re c ip ita te  o f pyrid lne hydrochloride wee 
iBm&diateiy thrown down. 1 h is  w&s f i l t e r e d  rap id ly  th ro 1 
a sin tered  glass funnel and weighed, bounds J .d lg * , sale* 
h. fog*
The f i l t r a t e  was treated  w ith water,and the ether 
e x tra c t o f the re su ltin g  liq u o r *a fte r  feeing dried  over 
potassium carbonate, gave on d is t i l la t io n  e th y l 1- la c ty l
O .1® o
n-amyi su lph ite  having t>*p* 140*142 /12isxn«, c( *»39«1&s— O '
and weighing 12g* founds S, 12*&i* OH CB( ©no O H  •)
3 2 5 11
CO C E re quires s B, 12. g#
2 1 5  —
Tuble  WJ contains the d a ta 'o f the fra c tio n a tio n  o f 
th in  product*
(v ) .From n-eiayIchlor^ooulohlnato and . ayptdine*
g-AmyIchlorOBuIphinote( 2 *1% . ) was adacd to e th y l 1* 
JU»ct*t* ( oLd -11*26- | 1*1, 1*5f) mixed with petroleum 
eth er and p y rid in e i ItyridJJti© hydrochloride was p re c ip it­
ated an before and weighed 1#fe%* Water was added to the 
petroleum eth er solution and the ether ex tra c t o f th$ rtw* 
s u itin g  liq u o r was washed and dried in th<£ usual ^ay*
The ftther e x tra c t y ie ld ed  on d is t i l la t io n  e th y l l-l^-otyX
c
n -aay l su lph ite  having fe.p. 1^0-142 n 1
O *'*10 o
a  -  37* 13* wounds C, 12*B
Whs white p re c ip ita te  obtained In  these experiments 
analysed in th© fo llow ing  way* A weighed e&npia was
///
trea te d  w ith caustic *§ad& and steam d is t i l le d *  The pyrid ine  
which di a t i l l e d  wa« co llec ted  In  water and t i t r a te d  w ith  
standard sulphuric acid  fe r r ic  ch lo ride  m  ind icato r*
The residue in  the d is t i l la t io n  flas k  was a c id if ie d  w ith  
n i t r ic  acid  end t i t r a te d  hg-.ohc Volhurd method fo r  the 
estim ation o f ch loride ion*
( v i )  n -Amam>lahlt<s
" liia n y l ch loride UtV^Cg) (lis o l*) was elovlyr a ile d  to
n~assyl alcohol \ f * D 4g* |2  mods; with cooling and vigorous
shaking# i f  to r  standing overnight in  u desiccator, the prod-
o
uot ius warned a t 50 fo r two hours and then d is t il le d #
■ tif?} P—£0.>p X s." a Xphite obtained .hud b*p* 12y*5  /1  2&% 
err! weighed 5* 5a* roundsCf 14* 51, (C K ) TO re  m i res*
, 4 / '  5 1 1 2  ?
I!,./;,.. a-<?g2.1. • d ?  0-<ji>J .
( v j l j  E.y^ l ^ ^ Ifectal.,eu^phite.
0
Tthgl d~ lacta te  le i >1 11*% >} was nixed
575*0
w ith  tkionyX chloride i% # * t  n o l* j slowly w ith 000ling# A fte r
standing fo r  m  hour the pro&u a t wuc & armed-at J(f fo r  
hour and then d ir  t i l le d #  The ethg l c li-d -ln c tg l m ilph ite
«e 0
obta ined had l?#p* 111^112 /  0* 1&&* , e ilb «  :;,-h 120-125 #
fl  ^  ^ ^15 .  15 *  Ip  0 18
<£ *  k%&Q> X -*-56.1 4  , d  «• 33»^o 11* 0. 85,  n 1. 44o2 ,
57*0 5U-1 ' 435* a
ar.fi weighed 12.«V.B» Ke-di tst i  11& i  ion on thei. water tup pur.p
gtir* » d ie \ t i l l t i t e  having fc.p. 1b1 / 14jfi.r.i»
zounds CH CISCO C li } so re-.iulresiS, 11.38.
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1*4573
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12*  61
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12.75 ;v.
f,4b
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'otmfi £
i  4 A1 tt\f~
0
1
U )  M . S tfcy H -tU rls c ta te
C
16
y-.itX.'k^ X p***>1 X1** Xs,a C t& tC ( 1 /# ip* f m f m i'S | 1*1 , 1 ifiOl* jf
%s&& &d4edv AlowXp w ith cooling; to rr*&s$-ichio.rosu Ighin» t  e
0 7 * 83#**2 sialu). After rfcianding overnight In o desiccator
the product »us distiliad. Ghe temperature rose steadily 
0 c
rross 55 **&5 iteca to 15D * the fraction boiling between 
. a 0
55 ~$5 fcad oC ~o*10 $l*Q,t>* end was resiletilled into the 
3
fo llow inp . fr&etioncs * *
17 ■ 17
fc-*p* n 04 | 1*0*5*
u 5*61
£ f r 70* . 1*1x 32 -  0* 74°
70-73-5. ( 1.4535')-........ri-23
73-77 X;45&2 -%G»t
over* 77 1.4432 -13.63.
 ^ ' 
for fraction b*g* 7^75*5 fomiat &, 13* pi ^1# 20#C» ;-,*
Gil xq i;l. r^miirrsf 8,13*7$ Cl* 20*8.,* f /
5 ^  f  j ( , i. U M
x
(li) i|y l-mentbol* u ^ f*«*<f
n^Arsplctloronulplilfiute (10*5s» #& i&ol®) was treated 
i l h  l ^ a e n t h o l  \ b * S g * f 1 & ol*) in  p e t r o le u m  e t h e r  solution# 
hydrogen eliXorida wsu evolved* After the ressovul of the 
ether on Um pm.p &t ordinary ta§p^r*iur#f tie produet « s
r  °
distilled# 'the distill-..:tion commenced about 60 and continued
■7:
w h ils t the teiaperfc ture rosa s tead ily  * thu© g iving r is e  
to the aasie olAnoaeaua as wuc observed in the preparation
o f sixed sulphitei% in  the absence o f pyrid ine* The fra c tio n
o 1 T° 0
d is t i l l in g  between So -SO /ia^um# had 4  + 12.6 | 1«0 #5*
0
It fc»& a methodic odour and-rapidly turned black* Then 
thin fraction was re-aistiUed it &nvc risT to th® follow­
ing f ra c t io n s
a
fraction?  b»p* 60 -SO /1  4ms *
(LO 0
o r  4-12.6 jx=to.5.
;d
r I n
b .p . 6 0 -/0  b*p . ?0-S 0 . ( \ J ' I '
<*4 * ♦2 0 .1 " dL,(* -*4 .2 *  . j d . ‘ a d :
0 I i> A Id ,,u’" K "f h" V
 ^ ,. ^ fA A -
b#p# €0- 65  ^ tp * £3- 70° l<
<£ +2.Q»J o l*' Too m a i l  in  amount to determine*
I> T
n 1*4300 n 1*4502*
X) D
These resu lts  seam to ind ica te  that the uain fra c tio n
? 0 'collected ( b,p*oO-50 j. 1$ & fixture of aoae mentholic
compound having a high dcx iroro lato ry  power and n-any 1
chlorOS'uIpliin-ate huving e ith e r  a l 6«vo ro to tovy  power or
a mm 11 dex iro ro ta  to ry  power*
The Xiu&id l e f t  in  the fla s h  a f te r  d is t i l l in g  the 
<?
fra c tio n  (b*p* 0O-0O } war d is t i l le d  on the ’ hyvac* pump*
H i
tsut the l iq u id  d lB t il ie d  continuously ov«r the wide
icuipereture rnnce or £ 0 - i(>0C/  Cuimm*, and no tv fu rth e r
eiamirivd, i t  rns p re m ia ! Xy j* isixtuxvs o f X«*aonthyrl
su lph ite  land dl-^m untriy I  crulphite*
C i i i )  Ex
l-fiontXuSiX ( 13*5g#1 moU) wm m im d  w ith pyrid ine  
( 7V if>) in  petrolousa ether,and added to  n~ai^*lciUlora8ulph"»
ina te  O t * 1g»*d 00X3; al®o in  petroleum ether, The ether 
uolution 'was f i l t e r e d  from the p re c ip ita te  o f pyridine hyd­
rochloride which immediately formed, and added to a f i x ­
ture o f e th y l aleohoXU-*%* #1 mol*} and pyrid ine (7 *pg.). 
a f te r  f i l t e r in g  the other so lution from the pyrid ine hyd­
roch loride which ©gain formed, t ie  t& r m r  was cashed, 
dried  and d is t i l l e d *  T«ro almost homogeneous frac tio n s  were 
obtained showing that the pyrid ine s im p lifie s  the course o f  
the reaction  nod hin&erc the formation o f by-products*
Table IK contains the record of the fractional dio- 
t illation of the product Oh la lived in ths experiment#
S thyl n -aoyl su lph ite was Detained l iv in g  b*p* 100 f \ \  mm*, 
o( - 1.4 1 X»o*3* urandJE’) # 52*10 * 0 II *0 U SO require®:
hound: BO , 21. d n . 0 ii C II so requires: 22 .Of.
0
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Since the large internal pressure of a liquid ie 
b-und to effect the molecular volume; m d  since the the©*** 
ies of the l iq u id  state all lead to the conclusion that 
surface tension end internal pressure are closely related 
it seems to be reasonable to u&mm@ that the e ffe c t of in­
ternal .pressure cun bo allowed for by using' the results of 
surface tension meemzremmi®* h&oXeod !£• •;^ redry»v‘oc 
1^23. 12* 2d) showed that the folio wine: stable rolet ion* 
ship existed between the surface tension and denejflty of 
* liquid*
h
$ m C ( |>  &) where
1> and d are the densities of the littuid end its vapour *** «».«* *— >
re sp ec tive ly t
% l&  the aurfsee tension o f the l iq u id ,
£  is  i  constant which does not vary w ith the temp­
erature  o f the given l iq u id  u n t i l  & temperature 
w ith in  about jK)0 o f the c r i t i c a l  temperature is  
reached*
tugaen ( ^ •# 1^24* IJ ft* 11op; developed the d e fin it io n  
o f the 1 hareefcor1 from th is  re la tion sh ip*
/£/
O'
4
From y s* C ( D *  d ) I t  fo llow s that
X X
s y^/(D - d) m y^ /U>( ~ djf 9 fond if yt be suit-
ab ly  chosen, then d, is  very email compared w ith  £ , and 
may be neglected* M u ltip ly in g  through by the molecular 
w eight, P, the fo llow ing expression ie  obtained;
X  X
!£ 1 M  y ^  . 1  and m&k lag
*-*»»»• 88 »/ *  — — — S3 -
B| y /*  D -  d y,4
if. « 1 -i E if
—  ss ---------- 3se & c re su lt a#
*U | X^ ** $J|
M / Bj is  the molecular volume at u n it surface tension, 
and is termed by fugden, the ‘farachor** Representing thia
quantity  by £ p ] the f in a l  expression used In ca lcu la tin g  
the parachor is  obtained*
M J/+
[•] D - d
7 lm determ ination o f the par&chor then simply involves  
the determ ination o f the density and surface tension o f a 
compound o f Known molecular weight*
(b ) The determ ination o f the d an s Itie s *
The apparatus used in the determination of the densities
JZZ
o f trm liquids under lnv*sti£*tla& consisted of u grad­
uated diXoiometer which was suspen&ed v e r t ic a l ly  la  a 
trm m  f i t t e d  to & two litre beaker containing water which 
was jsech&nically stirred. Figs X and II illustrate the 
shape o f the dl Xutameter end i t s  setting, w hils t figs 5 
and 4- show how the dULlatoaeter was filled, emptied and 
dried*
the & ilatom eter was thoroughly cleaned with a hot 
f ix tu r e  o f chtomic and nitric ac ids , rinsed w ith  fresh ly  
d is t i l le d  water and d ried  by means o f a atream o f dry 
f i l t e r e d  a ir *  i t -  was c a lib ra te d  by mean® o f clean mercury 
and fre s h ly  d is t i l le d  water fo r d if fe re n t temperatures 
and fo r  d if fe re n t  mark# on the socle* d l l  weighings were 
corrected  fo r  buoyancy* The temperatures were determined 
by Mmp*L* . standard thermometers* The method was found to  
be an excellent one fo r  routine density determinations of 
organic liq u id s  a t d if fe re n t  temperatures* The resu lts  
are accurate to  about 3 u n its  In  the fourth  decimal place*
(e ) The determ ination o f surface te nsion*
The surface tensions o f the liq u id s  under in v e s ti­
gation  were determined f i r s t  by the method o f the maximum 
bubble pressure described by fug den ( J * f Vj2k* Jl22* 2 7 i t  
and checked fo r  two - o f  the liq u id s  by the method o f the 
double c s p ilia ry  r is e  described a l*o  by Viugdm («!*, 1^21,
/£3
1465) * The used in  the determine % ion  o f
the surface tension by the ta&ximim Subtle pressure method 
was e s s e n tia lly  the sm®  6 is th a t described by fuigdum end 
need not be d e ta ile d  here* * f t # r  being cleaned and dried  
in  the ueixul way, the apparatus we* c a lib ra te d  by the ob­
servation® on the pressure d ifferences produced by bensene 
in  the bubbler, and the constant fo r  the instrument was 
then ca lcu la ted  in  the fo llow ing way*
the surface tension is  g iven  by the expression y « A P js
wtmm «
■S4
the surface tension of the l iq u id ,  
the constant of the inetriu&ent,
the pressure d iffe rence In  dynes, i . e .  
the d iffe rence in  gauge reeding fo r the 
large and sn a il tubes, m u ltip lie d  by #g* 
(p e l)  and the density o f the l iq u id  used 
in  the luBometer, in  th is  experiment, 
a Idohoi*
^ m a correction fa c to r 0< v t» y
i,:’
where r  «
I) «f
SS
tne radius o f the la rg e r tube « O .IJ fqca. 
the density o f the liq u id  in  the bubbler, 
ie .  the liq u id  o f which tfeo gurf&ee tension  
Is  required.
pd1 css* per sec. per sec*
^ ith  benzene in  the bubbles** the* pressure fo r  the flu e  
tube irsc "J+"fpjCm w h ile ! th a t fo r  the l&?ge tube wua 0*675 
a t* The d iffe ren ce  in  pressure therefore  w^e 7#075ca o f  
alcohol* Trom th is  the pressure' in  dyne© wa© calculated* 
Adopting the value o f 2^*552 'clones per as. fo r  the ©urf&e© 
tension o f benzene a t 12* 5° and the value o f O ^S '/o  g. per 
eo. for* the density o f  th is  l iq u id  a t the seme temperature* 
the constant (&) o f the instrument m% ca lcu la ted  *nd found 
to  bC'OO $■*» • » ith  the other liq u id s  successively in  the
tmhuicr* the pressure d iffe rences «era observed and from the 
data so obtained, and from the ktxom  vuiue o f (a ; » the surface
tensions were cale&X&ted* Table 2S contains the record o f
the surface tensions and d en sities  o f  the l i p i d s  a t d i f ­
fe re n t tefflperuturee together « lth  the parachor© calcu la ted  
fi*om th 0ee data*
I t  wb© considered advisable to  dot®mine the surface 
tension o f e th y l o&*chloi»osulpfeirioxypropionat0 and n-arsyl 
chlorosulphin&te by a second method* ana fo r th is  purpose 
the method o f double cu p lll& ry  r is e  was adopted.
The general theory o f the r is e  o f liq u id s  in  tu ta n  o f  
any diameter is  discussed by Bugdcn ( hoe. o i t . i  who uses th© 
fo llow ing  equation fo r  the ca lc u la tio n  o f surface .tensions*
2 y f —  -  —  ^  -  K g  ID -d  )
v * ,  ^  /
( 2 $
wbera y it? the ©urfae© tension o f the liq u id *
H Is  the v e r t ic a l  dsttunce between the
lowest point© o f the js^niecusea in  the 
two v e r t ic a l  c a p illa ry  tuba© o f ra d ii  
r t toxtd Pq f
b, ©M t>2 *i*« tik^ r a d ii  o f curvature a t these
lowest pointa i 
1> and d era the densities o f the liq u id  ©til i ts
vapour.
By a method o f successive epproxim&tiaas*using a
ta b le  supplied by £ug4en C.lQ,Cf«c l$ » )» the values o f b, and 
were obtained in  terms o f r f and * For this* pur- 
pose tha fo llow ing expression was usedi
2
a »
l /b |  -  1/b /j
the f in a l  value© o f & ueed are given in  tab le  •"
Table X/v in  m record o f the dimensions o f the tube© and 
o f  the e x p e rt; erituj resu lt©  obtained. I t  w i l l  to noticed  
th a t the values fo r  the surface tension obtained by the 
two methods are in  good agreement*
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